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(54) COMPOSITION HAVING FATTY LIVER-SUPPRESSING ACTIVITY FRACTIONATED 
FROM RESIDUAL LIQUID OF BARLEY SHOCHU LIQUOR DISTILLATION AND 
PRODUCTION OF THE SAME COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition having a fatty liver-suppressing 
activity fractionated from a residual liquid of barley shochu liquor (white distilled liquor), and its 
method for production. 

SOLUTION: This composition having a fatty liver-suppressing activity and consisting of an 
ethanol insoluble fraction containing an organic acid, a protein and a hemicellulose, is 
obtained by separating the liquid from solid of the residual liquid of the barley shochu in a 
shochu production by using the barley as a raw material to obtain a liquid fraction, 
fractionating an alkali soluble fraction by adding an alkali to the liquid fraction, neutralizing the 
alkali soluble fraction with an acid to obtain a neutral soluble fraction and fractionating by 
adding ethanol to the neutral soluble fraction, and the method of its production is also 
provided. 
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[Claim(s)] 

[Claim 1] Carry out solid liquid separation of the barley white-distilled-liquor distillation residue liquid 
which sub** barley in the white-distilled-liquor manufacture used as a raw material, and a part for a 
liquid is obtained. Add alkali to a part for this liquid, isolate an alkali soluble fraction preparatively, an 
acid neutralizes this alkali soluble fraction, and a neutral soluble fraction is obtained. The constituent 
which has the fatty liver depressant action which consists of an ethanol insolubility fraction which 
contains the organic acid and protein which were isolated preparatively by adding ethanol to this neutral 
soluble fraction, and a hemicellulose, and has the following molecular weight distribution and a 
component presentation. 

(a) molecular-weight-distribution: - 100,000 or more molecular weight A mmute amount 30,000 thru/or 
100,000 3% - 10,000 thru/or 30,000 4%3000 thru/or 10,000 16%1000 thru/or 3000 1000 or less [ 51% ] 
26%(b) component presentation: - 35**3 % of the weight [ of organic acids ], 31**3 % of the weight 
[ of protein ], and hemicellulose 28**3 % of the weight . - [Claim 2] It is the constituent which said 
organic acid consists of a citric acid, a malic acid, a succinic acid, and a lactic acid, and has the fatty 
liver depressant action according to claim 1 which is that in which said protein includes a peptide and 
amino acid. 

[Claim 3] Said hemicellulose is a constituent which has the fatty liver depressant action according to 
claim 1 which is what has a galactose 0 thru/or 3 % of the weight and uronic acid 0 thru/or 5% of the 
weight of sugar composition a glucose 10 thru/or 15% of the weight arabinose 10 thru/or 20% of the 
weight a xylose 60 thru/or 70% of the weight. 

[Claim 4] Said constituent is a constituent which has the fatty liver depressant action according to claim 

1 which is what consists of freeze-drying powder of said ethanol insolubility fraction. 

[Claim 5] Said barley white-distilled-liquor distillation residue liquid is a constituent which has the fatty 

liver depressant action according to claim 1 which is the barley white-distilled-liquor distillation residue 

liquid which sub** in the barley white-distilled-liquor manufacture which used only barley koji. 

[Claim 6] Food which consists of a constituent according to claim 1 . 

[Claim 7] Drugs which consist of a constituent according to claim 1 . 

[Claim 8] The process which carries out solid liquid separation of the barley white-distilled-liquor 
distillation residue liquid which sub** barley in the white-distilled-liquor manufacture used as a raw 
material, and obtains a part for a liquid, By adding ethanol to the process which adds alkali to a part for 
this liquid, and isolates an alkali soluble fraction preparatively, the process which neutralizes this alkali 
soluble fraction from an acid, and obtains a neutral soluble fraction, and this neutral soluble fraction The 
manufacture approach of a constituent of having the fatty liver depressant action characterized by 
including the process which isolates preparatively the ethanol insolubility fraction which contains an 
organic acid, protein, and a hemicellulose, and has the following molecular weight distribution and a 
component presentation. 

(a) molecular-weight-distribution: - 100,000 or more molecular weight A muiute amount 30,000 thru/or 
100,000 3% ~ 10,000 thru/or 30,000 4%3000 thru/or 10,000 16%1000 thru/or 3000 1000 or less [ 51% ] 
26%(b) component presentation: ~ 35**3 % of the weight [ of organic acids ], 31 **3 % of the weight 
[ of protein ], and hemicellulose 28**3 % of the weight . - [Claim 9] It is the manufacture approach of a 
constituent of said organic acid consisting of a citric acid, a malic acid, a succinic acid, and a lactic acid, 
and having the fatty liver depressant action according to claim 8 which is that in which said protein 
includes a peptide and amino acid. 

[Claim 10] Said hemicellulose is the manufacture approach of a constituent of having the fatty liver 
depressant action according to claim 8 which is what has a galactose 0 thru/or 3 % of the weight and 
uronic acid 0 thru/or 5% of the weight of sugar composition a glucose 10 thru/or 15% of the weight 
arabinose 10 thru/or 20% of the weight a xylose 60 thru/or 70% of the weight. 
[Claim 1 1] The manufacture approach of a constituent of having the fatty liver depressant action 
according to claim 8 which has further the process which freeze-dries said ethanol insolubility fraction. 
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[Claim 12] Said barley white-distilled-liquor distillation residue liquid is the manufacture approach of a 
constituent of having the fatty liver depressant action according to claim 8 which is the barley white- 
distilled-liquor distillation residue liquid which sub** in the barley white-distilled-liquor manufacture 
which used only barley koji. 

[Claim 13] Give the barley koji which used husked barley barley or cleaning barley as the raw material, 
and manufactured it, and the yeast for white distilled liquor to fermentation, and aging mash is 
produced. Carry out solid liquid separation of the barley white-distilled-liquor distillation residue liquid 
which sub** as bottoms in case said barley white distilled liquor is manufactured in the process (A) 
which gives this aging mash to distillation and manufactures barley white distilled liquor, and said 
process (A), and a part for a liquid is obtained. By adding alkali to a part for this liquid, isolating an 
alkali soluble fraction preparatively, an acid's neutralizing this alkali soluble fraction, obtaining a neutral 
soluble fraction, and adding ethanol to this neutral soluble fraction It consists of a process (B) which 
isolates preparatively an organic acid, protein, and the constituent that has the fatty liver depressant 
action which consists of an ethanol insolubility fraction containing a hemicellulose. How to manufacture 
continuously the constituent which has said barley white distilled liquor characterized by performing 
said process (A) and said process (B) continuously, and said fatty liver depressant action. 
[Claim 14] The approach according to claim 13 characterized by giving the husked barley barley or 
cleaning barley prepared independently to fermentation with said barley koji and said yeast for white 
distilled liquor in said process (A) in case said aging mash is obtained. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out solid liquid separation of the barley white-distilled- 
liquor distillation residue liquid which sub** barley in the white-distilled-liquor manufacture used as a 
raw material, and a part for a liquid is obtained. Add alkali to a part for this liquid, isolate an alkali 
soluble fraction preparatively, an acid neutralizes this alkali soluble fraction, and a neutral soluble 
fraction is obtained. It is related with the organic acid and protein which were isolated preparatively by 
adding ethanol to this neutral soluble fraction, the constituent which has the fatty liver depressant action 
which consists of an ethanol insolubility fraction containing a hemicellulose, and its manufacture 
approach. In addition, it is obtained when the hemicellulose said in this invention carries out the alkali 
extract of the polysaccharide which constitutes a vegetable cell wall, and this hemicellulose means the 
noncellulosic polysaccharide which does not contain a cellulose and a pectic substance. (Reference: 
Revised new edition "dietary fiber" PI 9, the Inami **, Kiriyama ** 8 work. May 20, Heisei 7, DAI- 
ICHI SHUPPAN Co., Ltd. issue) 
[0002] 

[Description of the Prior Art] Recently, many lifestyle-related diseases caused by Westem-style-izing of 
eating habits and change of a life style pose a problem, and the fatty liver is mentioned as one of the 
factors which cause such a lifestyle-related disease. A fatty liver says the condition that superfluous 
neutral fat was accumulated into the hepatocyte of liver. Liver makes the neutral fat for using as an 
energy source, and the part is stored in hepatocyte. However, when there is much neutral fat stored 
compared with the neutral fat consumed in hepatocyte, neutral fat is accumulated into hepatocyte and 
serves as a fatty liver. It is said that a fatty liver is caused by the causes with main superfluous intake of 
the fat it is fatless in the raw material of neutral fat, sugar, alcohol, etc. or obesity etc. If it becomes a 
fatty liver, it can do innumerably, this will press other organizations in hepatocyte, and the lump of the 
fat called a lipid droplet into hepatocyte will become the cause which causes the functional disorder of 
liver. Especially an alcoholic fatty liver may progress to liver cirrhosis, and obesity may cause diabetes 
mellitus, myocardial infarction, and arteriosclerosis in the fatty liver of a cause. Thus, it can be said that 
a fatty liver is one of the factors which cause the sick and still more serious adult disease from which 
lifestyles, such as a meal and drinking, etc. become a cause and arise. The cure for a fatty liver changes 
with the causes, and, in the case of the fatty liver by obesity, alimentary therapy and the kinesiflierapy 
are required. Moreover, in the case of an alcoholic fatty liver, it is required to reduce the amount of 
drinking. Thus, since weight with everyday, very big eating habits is occupied in order to treat or 
prevent a fatty liver, it is desirable to take in periodically the food containing the component which has 
fatty liver depressant action. 

[0003] It is reported that the dietary fiber obtained from various kinds of cereals is effective in control of 
a fatty liver in recent years. For example, the quality of starch, protein, etc. are removed from com 
wheat bran or wheat wheat bran, to fatty liver control, the hemicellulose obtained by carrying out an 
alkali extract further is effective, and the purport publication is carried out at JP, 1-242530, A. The quality 
of starch, protein, etc. are removed from com wheat bran, in JP,5-43470,A, the partial decomposition 
product of the hemicellulose which processes further the hemicellulose obtained by carrying out an 
alkali extract further by xylanase, and is obtained controls an alcoholic fatty liver, and the purport 
publication is carried out at it. the xyloglucan which is polysaccharide extracted from the vegetable cell 
wall in JP,7-147934,A and JP,9-224608,A, and its enzyme decomposition product have the increment 
depressant action in a lipid, and are effective in prevention and the therapy of a fatty liver - the purport 
publication is carried out. The alkali extract of the Gates wheat or the barley is carried out at JP,3- 
285653,A, the grain gums which uses beta-glucan which protein is removed from the obtained extract, 
alcohol is added, and can be settled to residual liquor, or can be made to be able to dry after desalting 
residual liquor, and.can be obtained as a principal component has a lipid metabolism improvement 
operation, and the purport publication is carried out. the water-soluble polysaccharide which uses as a 
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principal component arabinoxylan obtained by performing purification processing of concentration, 
demineralization, etc. in the extract which carried out the alkaU extract of cereals, rice bran, wheat bran, 
or the envelope after cleaning with the organic solvent makes JP,4"360835,A mitigate alcoholic liver 
injury - the purport publication is carried out. Furthermore, in JP,10-165120,A, the thing whose dietary 
fiber content is 40% or more among 60M screen (0.25mm of openings) passage fractions of barley rice 
bran and whose content of the hemicellulose occupied in the total amount of dietary fibers is 60% or 
more has cholesterol rise depressor effect, and the purport pubUcation is carried out at it. moreover, 
when barley wheat bran was prescribed for the patient and bred to the rat which carried out high 
cholesterol feed administration, the cholesterol of the liver of this rat and the concentration of a 
triglyceride fell to the collection of the Japanese Society of Nutrition and Food Science general meeting 
lecture summaries, and vol.52, 103 (1998) ~ the purport report is carried out. 
[0004] 

[Problem(s) to be Solved by the Invention] this invention persons take notice of the thing in which the 
water-soluble polysaccharide contained in the publication mentioned above at a dietary fiber has fatty 
liver depressor effect and which is done for the purport publication. It is predicted whether since the 
barley white-distilled-Uquor distillation residue liquid sub**(ed) is the thing of the barley origin of grain 
in case barley white distilled liquor is manufactured, the water-soluble polysaccharide of the barley 
origin included in this barley white-distilled-Hquor distillation residue liquid contributes to the therapy 
of a fatty liver. When inquired through the experiment, it came to complete a header and this invention 
for having the fatty liver depressant action the organic acid and protein which were extracted from 
barley white-distilled-liquor distillation residue liquid, and the constituent containing a hemicellulose 
excelled [ depressant action ] in the surprising thing. The purpose of this invention is to offer 
conventionally the constituent which has the outstanding fatty liver depressant action obtained from the 
barley white-distilled-liquor distillation residue liquid which is a kind of the fermentation residue which 
was not used at all as a raw material for manufacture of the water-soluble polysaccharide which has fatty 
liver depressant action, and its manufacture approach. A minute amount, molecular weight 30,000, or 
100,000 other purposes of this invention 3%, [ molecular weight distribution ] [ 100,000 or more 
molecular weight ] Molecular weight 10,000 thru/or 30,000 are 4%, molecular weight 3000, or 10,000. 
Molecular weight 1000 thru/or 3000 16% 51%, 1000 or less molecular weight is 26%, A . component 
presentation 35**3 % of the weight of and organic acids. They are 31 **3 % of the weight of protein, 
and 28**3 % of the; weight of hemicelluloses. The sugar composition acquired by giving hydrolysis by 
the acid A xylose 60 thru/or 70 % of the weight. It is in offering the constituent which has the 
outstanding fatty liver depressant action specified because they are a galactose 0 thru/or 3 % of the 
weight and uronic acid 0 thru/or 5 % of the weight a glucose 10 thru/or 1 5% of the weight arabinose 10 
thru/or 20% of the weight. 

[0005] this invention persons inquired wholeheartedly through the experiment in view of the 
conventional technique mentioned above. Namely, this invention persons experimented by making 
oroticacid mix with the powder obtained by freeze-drying barley white-distilled-Hquor distillation 
residue liquid through the experiment (experiment 1) described later, and medicating a rat. 
Consequently, the liver weight, the liver total lipid concentration, liver cholesterol concentration, and 
liver triglyceride concentration of this rat showed the value approximated to the normal values of basic 
foods, the value which also approximated determination-of-total-cholesterol-in-serum concentration, 
blood serum HDL cholesterol concentration, blood serum triglyceride concentration, and blood serum 
phospholipid concentration to the normal values of basic foods was shovm, and it became clear that 
generating of a fatty liver was controlled. 

[0006] Furthermore, through the experiment (experiment 2) described later, this invention persons give 
barley white-distilled-liquor distillation residue liquid to centrifiigal separation, and isolate preparatively 
a part for a part for a liquid, and a solid-state. A part for a part for this liquid and this individual was 
separately given to freeze drying, respectively, the freeze-drying powder for a liquid and the freeze- 
drying powder for a solid-state were obtained, and it experimented on each of the freeze-drying powder 
for this liquid, and the freeze-drying powder for this solid-state by making it mix with oroticacid like 
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experiment 1, and niedicating a rat. Consequently, although the freeze-drying powder for a solid-state 
was made to mix with oroticacid and liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration increased to it notably, they showed the value 
approximated to the normal values of basic foods by the thing which made oroticacid mix with the 
freeze-drying powder for a liquid. On the other hand, although determination-of-total-cholesterol-in- 
serum concentration, blood serum HDL cholesterol concentration, blood serum triglyceride 
concentration, and blood serum phospholipid concentration fell clearly in the thing which made 
oroticacid mix with the freeze-drying powder for a solid-state, they showed the value approximated to 
the normal values of basic foods by the thing which made oroticacid mix with the freeze-drying powder 
for a liquid. That is,^ although the freeze-drying powder for a solid-state was not contributed to control of 
a fatty liver at all, it turned out that the freeze-drying powder for a liquid controls generating of a fatty 
liver. I 

[0007] Next, in order that this invention persons may show clearly whether fatty liver depressant action 
is most accepted through the experiment (experiment 3) described later in the barley white-distilled- 
liquor distillation residue liquid obtained by what kind of manufacture approach Barley white distilled 
liquor is manufactured about each case where a koji rate is made into 33%, 66%, and 100%. Give 
separately the obtained barley white-distilled-liquor distillation residue liquid to centrifugal separation, 
respectively, and a part for a liquid is isolated preparatively. A part for this liquid was separately given 
to freeze drying, respectively, the freeze-drying powder for a liquid was obtained, and it experimented 
on each of the freeze-drying powder for the obtained liquid by making it mix with oroticacid like 
experiment 1, and medicating a rat. Consequently, liver weight, the liver total lipid concentration, liver 
cholesterol concentration, and liver triglyceride concentration showed the value which approximated 
what prescribed for the patient the freeze-drying powder for the liquid obtained from the barley white- 
distilled-liquor distillation residue liquid of a high koji rate to the normal values of basic foods. 
Moreover, determination-of-total-cholesterol-in-serum concentration, blood serum HDL cholesterol 
concentration, blood serum triglyceride concentration, and blood serum phospholipid concentration also 
showed the value which approximated what prescribed for the patient the freeze-drying powder for the 
liquid obtained from the barley white-distilled-liquor distillation residue liquid of a high koji rate to the 
normal values of basic foods. When the freeze-diying object for a liquid of the barley white-distilled- 
liquor distillation residue liquid with which koji rates differ in the contrast foods which contain the 
oroticacid which makes a fatty liver discover artificially from these results was mixed, the operation to 
which the freeze-drying object for the liquid obtained from the barley white-distilled-liquor distillation 
residue liquid of a high koji rate controls a fatty liver became clear [ a strong thing ]. 
[0008] Then, this invention persons conducted the foUowdng experiments, in order that what kind of 
component contained in a part for the liquid obtained from barley white-distilled-liquor distillation 
residue liquid might show clearly whether fatty liver depressor effect is shown through the experiment 
(experiment 4) described later. Namely, the hemicellulose, hemicellulose partial decomposition product 
which were acquired from various grain by the above-mentioned official report, Xyloglucan and 
arabinoxylan take an example by the thing which have fatty liver depressant action, a lipid metabolism 
improvement operation, a hepatopathy mitigation operation, etc. and which is done for the purport 
publication. It surmised that the component which has the fatty liver depressant action included in a part 
for the liquid of barley white-distilled-liquor distillation residue liquid was a hemicellulose component 
of the barley origin, fi-actionation of the hemicellulose B fraction was carried out according to the 
conventional method from a part for the liquid of barley white-distilled-liquor distillation residue liquid, 
and the fatty liver depressant action of this fraction was considered. Namely, it experimented by 
carrying out fractionation of the hemicellulose B fraction according to the fractionation approach of a 
well-known hemicellulose B fraction from a part for the liquid of barley white-distilled-liquor 
distillation residue liquid, making oroticacid mix with the powder obtained by freeze-drying this 
hemicellulose B fraction, and medicating a rat. Consequently, the liver weight, the liver total lipid 
concentration, liver cholesterol concentration, and liver triglyceride concentration of this rat indicated 
the equivalent value substantially to be the normal values of basic foods, determination-of-total- 
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cholesterol-in-seruih concentration, blood serum HDL cholesterol concentration, blood serum 
triglyceride concentration, and blood serum phospholipid concentration also indicated the equivalent 
value substantially to be the normal values of basic foods, and it became clear that generating of a fatty 
liver was controlled almost completely. That is, it turned out that the freeze-drying powder of the 
hemicellulose B fraction obtained from a part for the liquid of barley white-distilled-liquor distillation 
residue liquid controls generating of a fatty liver almost completely. It became clear that the component 
which contributes to the fatty liver control included in a part for the liquid of barley white-distilled- 
liquor distillation residue liquid from the above experimental result was contained in the hemicellulose 
B fraction. From these facts, barley white-distilled-liquor distillation residue liquid contained the 
component which contributes to fatty liver control, and it became clear that this component was in the 
hemicellulose B fraction extracted from a part for the liquid of said barley white-distilled-Uquor 
distillation residue liquid. 

[0009] As mentioned above, this invention persons do solid liquid separation of the barley white- 
distilled-liquor distillation residue liquid which sub** barley in the white-distilled-liquor manufacture 
used as a raw material, and get a part for a liquid. Add alkali to a part for this liquid, isolate an alkali 
soluble fraction preparatively, an acid neutralizes this alkali soluble fraction, and a neutral soluble 
fraction is obtained. The organic acid and protein which were isolated preparatively by adding ethanol to 
this neutral soluble fraction, and the constituent which consists of an etihanol insolubility fraction 
containing a hemicellulose found out having fatty liver depressant action. This discovery about barley 
white-distilled-liquor distillation residue liquid is a new fact which does not have an example until now, 
and creates the new application of the barley white-distilled-liquor distillation residue liquid that barley 
white-distilled-liquor distillation residue liquid can be used as food or physic for the purpose of a 
therapy. Therefore, the main purpose of this invention is about barley white-distilled-liquor distillation 
residue liquid to otfer the application as food or physic. This invention aims at offering the constituent 
which has the fatty liver depressant action isolated preparatively from barley white-distilled-liquor 
distillation residue liquid, and its manufacture approach in a detail. 
[0010] 

[Means for Solving the Problem] This invention does not almost have an application besides being 
conventionally used as feed and a fertilizer, and when it is many, the new application which uses it as 
food or physic is ofifered about the discarded barley white-distilled-liquor distillation residue liquid, this 
invention persons dp solid liquid separation of the barley white-distilled-liquor distillation residue liquid 
which sub** barley in the white-distilled-liquor manufacture used as a raw material that the above- 
mentioned technical problem should be attained as a result of repeating research wholeheartedly through 
an experiment, and get a part for a liquid. Alkali was added to a part for this liquid, the alkali soluble 
fraction was isolated preparatively, the acid neutralized this alkali soluble fraction, the neutral soluble 
fraction was obtained, and the constituent which consists of an ethanol insolubility fraction isolated 
preparatively by adding ethanol to this neutral soluble fraction was obtained. This constituent contains 
an organic acid, protein, and a hemicellulose. Molecular weight distribution Molecular weight 10,000 
thru/or 30,000 3% 4%, [ 100,000 or more molecular weight ] [ a minute amount, molecular weight 
30,000, or 100,000 ] Molecular weight 3000 thru/or 10,000 Molecular weight 1000 thru/or 3000 16% 
51%, 1000 or less molecular weight is 26%. A component presentation 35**3 % of the weight of 
organic acids. They are 31**3 % of the weight of protein, and 28**3 % of the weight of hemicelluloses. 
It became clear that the sugar composition acquired by giving hydrolysis by the acid was a xylose 60 
thru/or 70 % of the weight, arabinose 10 or 20 % of the weight, a glucose 10 or 15 % of the weight, a 
galactose 0 or 3 % of the weight and uronic acid 0 thru/or 5 % of the weight. When this constituent was 
fiirthermore given to freeze drying, it became clear that it had tasteless odorless description in white 
thru/or light brown. And it became clear that this constituent had the outstanding fatty liver depressant 
action. This invention is based on these facts that became clear. This invention offers the new 
application which can be used on industry about barley white-distilled-liquor distillation residue liquid. 
TTiat is, this invention offers the food and physic which consist of a constituent which has the fatty liver 
depressant action which carried out fractionation from barley white-distilled-liquor distillation residue 
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liquid. This invention offers the manufacture approach of said constituent again. 
[00 11] The constituent which has the fatty liver depressant action which carried out fractionation from 
said barley white-distilled-liquor distillation residue liquid of this invention Carry out solid liquid 
separation of the barley white-distilled-liquor distillation residue liquid which sub** barley in the white- 
distilled-liquor mariufacture used as a raw material, and a part for a liquid is obtained. Alkali is added to 
a part for this liquid, an alkali soluble fraction is isolated preparatively, an acid neutralizes this alkali 
soluble fraction, a neutral soluble fraction is obtained, and it consists of an ethanol insolubility fraction 
isolated preparatively by adding ethanol to this neutral soluble fraction, and has the outstanding fatty 
liver depressant action. The fact that the constituent concerned of this invention former completely was 
not clarified about barley white-distilled-liquor distillation residue liquid, , i.e., this barley white- 
distilled-liquor distillation residue liquid, contains the component which has fatty liver depressant 
action. The component which has this fatty liver depressant action can be isolated preparatively from 
this barley white-distilled-liquor distillation residue liquid. Based on this invention persons having 
clarified the fact that this constituent was what can be used as food or physic, this brings about a useful 
new application on industry about the barley white-distilled-liquor distillation residue liquid with which 
the application was restricted. 

[0012] The barley white-distilled-liquor distillation residue liquid used in this invention Barley koji and 
steamed malt are typically manufactured by using barley or cleaning barley as a raw material. The starch 
contained in the obtained barley koji and steamed malt is saccharified by the koji of this barley koji. In 
case they are given to the alcoholic fermentation by yeast, white-distilled-liquor aging mash is obtained 
and the obtained white-distilled-liquor aging mash is distilled using simplex distillation apparatuses, 
such as vacuum distillation or atmospheric distillation, what sub** as bottoms, i.e., the distillation 
residue liquid of barley white distilled liquor, is meant. 

[0013] In this invention, what is necessary is just to manufacture the barley koji which it faces obtaining 
barley white-distilled-liquor distillation residue liquid, and is used for manufacture of barley white 
distilled liquor on the koji-making conditions currently performed in the usual barley white-distilled- 
liquor manufacture, and its white aspergillus (Aspergilluskawachii) generally used by barley white- 
distilled-liquor manufacture is desirable as an aspergillus stock to be used. Or the strain of Aspergillus 
groups, such as Aspergillus oryzae (Aspergillus oryzae) used by a kurokoji mold group (Aspergillus 
awamorii), sake manufacture, etc. which are used by awamori manufacture, can also be used. Moreover, 
various kinds of yeast for a white-distilled-liquor brewing generally used in the case of white-distilled- 
liquor manufacture can be used for the yeast used for manufacture of barley white distilled liquor. 
[0014] In this invention, the 1st process which carries out solid liquid separation of the barley white- 
distilled-liquor disti^llation residue liquid obtained with the distillation process in manufacture of barley 
white distilled liquor, and obtains founding liquid removes parts for SS, such as fermentation residue of 
raw material barley or the water-insoluble nature of the barley koji origin, from barley white-distilled- 
liquor distillation residue liquid, and performs them for the purpose of obtaining a part for a liquid. The 
solid liquid separatipn concemed in this 1st process is based on the solid-liquid-separation approach of a 
screw press method or a roller press method, or performs preliminary separation using the solid-liquid- 
separation machine of a filtration squeezing type, and performs this solid-liquid-separation processing 
which can subsequently be carried out by this invention using a centrifugal separator, a diatom earth 
filter, a ceramic filter, or a filtration squeezer. In the 2nd process which adds alkali in said foimding 
liquid obtained at the 1st process, and isolates an alkali soluble fraction preparatively, suitable alkali can 
be added and a calcium hydroxide, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, etc. 
can be used as such, alkali. In the 3rd process which removes the precipitate generated by carrymg out 
neutralization processing of the alkali soluble fraction obtained at the 2nd process from an acid, and 
obtains a neutral soluble fraction, an inorganic acid or organic acids, such as a hydrochloric acid, an 
acetic acid, and a citric acid, can be used as said acid. In the 4th process which isolates an ethanol 
insolubility fraction preparatively, the ethanol of the object for reagents or industrial use can be used by 
adding ethanol to the neutral soluble fraction obtained at the 3rd process. In addition, the ethanol 
insolubility fraction obtained in said 4th process An organic acid, protein, and a hemicellulose are 
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contained. Molecular weight distribution Molecular weight 10,000 thru/or 30,000 3% 4%, [ 100,000 or 
more molecular weight ] [ a minute amount, molecular weight 30,000, or 100,000 ] Molecular weight 
3000 thru/or 10,000 Molecular weight 1000 thru/or 3000 16% 51%, 1000 or less molecular weight is 
26%. A component ipresentation 35**3 % of the weight of organic acids, They are 31**3 % of the 
weight of protein, and 28**3 % of the weight of hemicelluloses. The sugar composition acquired by 
giving hydrolysis by the acid A xylose 60 thru/or 70 % of the weight, Arabinose 10 thru/or 20% of the 
weight, a glucose 10 thru/or 15% of the weight, it is a galactose 0 thru/or 3 % of the weight and uronic 
acid 0 thru/or 5 % of the weight, and when this ethanol insolubility fraction is further given to freeze 
drying, it has tasteless odorless description in white thru/or light brown. In completing this invention 
below, the experiment which this invention persons conducted is explained in foil detail. This invention 
is completed based on the knowledge acquired in those experiments. 

[0015] In view of the report mentioned above, since barley white-distilled-liquor distillation residue 
liquid was the thing of the barley origin, this invention persons predicted whether this barley white- 
distilled-liquor distillation residue liquid would contribute to the therapy of a fatty liver, and inquired 
wholeheartedly through the experiment. That is, this invention persons conducted the follov^ng 
experiments 1, in order that the powder obtained by freeze-drying barley white-distilled-liquor 
distillation residue liquid might show clearly whether have fatty liver depressor effect. 
[0016] Barley white distilled liquor was manufactured in order to present the following experiments 1 . 
The rate of preparation was carried out as shown in Table 1. Barley (70% cleaning) was used as a raw 
material. 

[Manufacture of koji] After carrying out water absorption of the barley 40% (w/w) and steaming it for 
40 minutes, barley koji was manufactured by cooling radiationally to 40 degrees C, inoculating 1kg [ per 
barley ton ] seed malt (white aspergillus), and holding at 32 degrees C and RH92% by 38 degrees C and 
RH95% for 20 hours for 24 hours. 

[Manufacture of steamed malt] After carrying out water absorption of the barley 40% (w/w) and 
steaming it for 40 minutes, steamed malt was manufactured by cooling radiationally to 40 degrees C. 
[0017] 

[Manufacture of barley white distilled liquor and barley white-distilled-liquor distillation residue liquid] 

In primary brewing, 1kg (wet weight) of culture ftmgus bodies of white-distilled-liquor yeast was added 
to the barley koji (3t as barley) manufactured by the above-mentioned approach as 3.6kl of water, and 
yeast, primary masl> was obtained, and the obtained primary mash was given to the fermentation for five 
days (the 1st step of fermentation). Subsequently, in secondary brewing, 1 1.41d of water and the steamed 
malt (7t as barley) manufactured by the above-mentioned approach were added to the primary mash 
which finished the 1st above-mentioned step of fermentation, and the fermentation for 1 1 days (the 2nd 
step of fermentation) was given. The primary fermentation temperature was taught and was made into 
25 degrees C also with secondary brewing. The secondary mash which finished the 2nd above- 
mentioned step of fermentation was given to simplex distillation with the conventional method, and lOkl 
of barley white distilled liquor and 15kl of barley white-distilled-liquor distillation residue liquid were 
obtained. The obtained barley white-distilled-liquor distillation residue liquid was condensed up to about 
3 times using the vacuum evaporator, concentration liquid was obtained, the obtained concentration 
liquid was dried using the vacuimi freeze dryer, the freeze-drying object was obtained, and the obtained 
freeze-drying object was used for the following experiments 1 . 
[0018] 

[Experiment 1] A 4r weeks old Wistar system male rat (Japan SLC) is made into one groups [ six ]. The 
basic diet group made to take in the basic foods used as standard foods at the time of generally 
conducting a nutritional experiment. The contrast diet group who gives the contrast foods which mixed 
1% oroticacid generally [ in case these basic foods are made to discover a fatty liver artificially ] used, 
And it divided into three groups of the trial diet group who makes these contrast foods take in the test 
meal which mixed 10% of said freeze-drying objects of barley white-distilled-liquor distillation residue 
liquid, and with tap water, free intake of the feed of the presentation shovra in Table 2 at each group 
during 14 days was carried out, and it was bred. After breeding period termination, for 14 days, the body 
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weight gain after breeding and the amount of feed intake for 14 days were measured, blood was 
extracted from the heart after dissecting a rat, and liver was extracted. The extracted blood measured the 
weight, the liver total lipid concentration, liver cholesterol concentration, liver triglyceride 
concentration, and liver phospholipid concentration about the liver which carried out centrifiigal 
separation, obtained the blood serum, and measured and extracted determination-of-total-cholesterol-in- 
serum concentration, blood serum HDL cholesterol concentration, blood serum triglyceride 
concentration, and blood serum phospholipid concentration about the obtained blood serum according to 
the conventional method. 

[0019] The measurement result of determination-of-total-cholesterol-in-serum concentration, blood 
serum HDL cholesterol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration is shown in Table 3. The following facts became clear 
from the result shown in Table 3. That is, although liver weight increased notably in the contrast diet 
group, the trial diet group showed the value approximated to the normal values which a basic diet group 
shows. On the other hand, determination-of-total-cholesterol-in-serum concentration, blood serum HDL 
cholesterol concentration, blood serum triglyceride concentration, and blood serum phospholipid 
concentration showed the value approximated to the normal values which a basic diet group shows by 
the trial diet group to having fallen by the contrast diet group. That is, it became clear that the test meal 
which mixed 10% of freeze-drying objects of barley white-distilled-liquor distillation residue liquid to 
the contrast foods containing 1% oroticacid which makes a fatty liver discover artificially controlled 
generating of a fatty liver. Barley white-distilled-liquor distillation residue liquid became clear [ having 
ttie effectiveness which controls a fatty liver ] from these results. 

[0020] Furthermore, this invention persons conducted the following experiments 2, in order that give 
barley white-distilled-liquor distillation residue liquid to centrifiigal separation, and might isolate 
preparatively a parttfor a part for the liquid of supernatant liquid, and the solid-state of precipitate, a part 
for a part for this liquid and this solid-state might be separately given to freeze drying, respectively, the 
freeze-drying powder for a liquid and the freeze-drying powder for a solid-state might be obtained and 
ttie freeze-drying powder for a liquid and the freeze-drying powder for a solid-state which were obtained 
might show clearly whether have fatty liver depressor effect, respectively. 
[0021] 

[Experiment 2] A 4rweeks old Wistar system male rat (Japan SLC) is made into one groups [ six ]. The 
basic diet group made to take in the basic foods used as standard foods at the time of generally 
conducting a nutritional experiment, The contrast diet group who gives the contrast foods which mixed 
1% oroticacid generally [ in case these basic foods are made to discover a fatty liver artificially ] used. 
The test meal A group which makes these contrast foods take in the test meal A which mixed 10% of 
freeze-drying objects of barley white-distilled-liquor distillation residue liquid, The test meal B group 
which makes the test meal B which contains the freeze-drying object for the liquid obtained by carrying 
out centrifiigal separation of this barley white-distilled-liquor distillation residue liquid to these contrast 
foods 7.3% take in, | And it divided into five groups of test meal C group ** which makes the test meal C 
which contains the freeze-drying object for the solid-state obtained by carrying out centrifiigal 
separation of this barley white-distilled-liquor distillation residue liquid to these contrast foods 2.7% 
take in, and with tap water, free intake of the feed of the presentation shovra in Table 4 at each group 
during 14 days was carried out, and it was bred. In addition, in the above-mentioned test meal B group 
and the test meal C group, the content in each sample of each freeze-drying object for a part for the 
liquid which carried out centrifiigal separation of this barley white-distilled-liquor distillation residue 
liquid, and obtained it, and a solid-state was made into the amount equivalent to each content in 10% of 
freeze-drying objects of the barley white-distilled-liquor distillation residue liquid mixed in feed in the 
test meal A group. After breeding period termination, for 14 days, the body weight gain after breeding 
and the amount of feed intake for 14 days were measured, blood was extracted from the heart after 
dissecting a rat, and liver was extracted. The extracted blood measured the weight, the liver total lipid 
concentration, liver.cholesterol concentration, liver triglyceride concentration, and liver phospholipid 



1 

http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/20/2006 



•JP,2001-145472,A pETAILED DESCRIPTION] 



Page 8 of 25 



concentration about the liver which carried out centrifugal separation, obtained the blood serum, and 
measxired and extracted determination-of-total-cholesterol-in-serum concentration, blood serum HDL 
cholesterol concentration, blood serum triglyceride concentration, and blood serum phospholipid 
concentration about the obtained blood serum according to the conventional method. 
[0022] The measurement result of determination-of-total-cholesterol-m-serum concentration, blood 
serum HDL cholesterol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration is shown in Table 5. The following facts became clear 
from the result shown in Table 5. That is, liver weight increased by the contrast diet group and the test 
meal C group, and showed the value approximated to the normal values which a basic diet group shows 
by the test meal A group and the test meal B group. Although the liver total lipid concentration, liver 
cholesterol concentration, and liver triglyceride concentration increased notably by the contrast diet 
group and the test meal C group, they showed the value approximated to the normal values which a 
basic diet group shows by the test meal A group and the test meal B group. On the other hand, the test 
meal A group and the test meal B group showed the value approximated to the normal values which a 
basic diet group shows to determination-of-total-cholesterol-in-serum concentration, blood serum HDL 
cholesterol concentration, blood serum triglyceride concentration, and blood serum phospholipid 
concentration havirig fallen by the contrast diet group and the test meal C group. That is, in the test meal 
B group which mixed the freeze-drying object for the liquid which carried out centrifugal separation of 
this barley white-distilled-liquor distillation residue liquid to the test meal A group which mixed the 
freeze-drying object of barley white-distilled-liquor distillation residue liquid to the contrast foods 
containing the oroticacid which makes a fatty liver discover artificially at these contrast foods, and was 
obtained, the fatty liver was controlled notably. It became clear that a fatty liver is not controlled at all in 
the test meal C group which, on the other hand, mixed the freeze-drying object for the solid-state which 
carried out centrifugal separation of this barley white-distilled-liquor distillation residue liquid, and 
obtained it to these pontrast foods. From the above experimental result, barley white-distilled-liquor 
distillation residue liquid contained the component which contributes to fatty liver control, and it 
became clear that this component was contained in the liquid part. 

[0023] Then, in order to show clearly whether fatty liver depressant action is most accepted in the barley 
white-distilled-liquor distillation residue liquid obtained by what kind of manufacture approach, the 
following experiments 3 were conducted using the barley white-distilled-liquor distillation residue liquid 
obtained by tfie manufacture approach that koji rates differ. 

[0024] Barley white distilled liquor was manufactured about each case where a koji rate is made into 
33%, 66%, and 100;% in order to present the following experiments 3. Barley (70% cleaning) was used 
as a raw material. 

[Manufacture of koji] After carrying out water absorption of the barley 40% (W/W) and steaming it for 
40 minutes, barley koji was manufactured by cooling radiationally to 40 degrees C, inoculating 1kg [ per 
barley ton ] seed malt (white aspergillus), and holding at 32 degrees C and RH92% by 38 degrees C and 
RH95% for 20 hours for 24 hours. 

[Manufacture of steamed malt] After carrying out water absorption of the barley 40% (W/W) and 
steaming it for 40 minutes, steamed malt was manufactured by cooling radiationally to 40 degrees C. 

[0025] ; 

[Acquisition of the barley white-distilled-liquor distillation residue liquid at the time of making a koji 
rate into 33%] In primary brewing, 1kg (wet weight) of culture fungus bodies of white-distilled-liquor 
yeast was added to the barley koji (3t as barley) manufactured by said approach as 3.6kl of water, and 
yeast, primary mash was obtained, and the obtained primary mash was given to the fermentation for five 
days (the 1st step of fermentation). Subsequently, in secondary brewing, 1 1 .4kl of water and the steamed 
malt (6t as barley) manufactured by said approach were added to the primary mash which finished the 
1st above-mentione|d step of fermentation, and the fermentation for 1 1 days (the 2nd step of 
fermentation) was given. The primary fermentation temperature was taught and was made into 25 
degrees C also with secondary brewing. The secondary mash which finished the 2nd above-mentioned 
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step of fermentation was given to simplex distillation with the conventional method, and lOkl of barley 
white distilled liquor of 33% of koji rates and 15kl of barley white-distilled-liquor distillation residue 
liquid of 33% of koji rates were obtained. 
[0026] 

[Acquisition of the barley white-distilled-liquor distillation residue liquid at the time of making a koji 
rate mto 66%] In primary brewing, 1kg (wet weight) of culture fungus bodies of white-distilled-liquor 
yeast was added to the barley koji (3t as barley) manufactured by said approach as 3.6kl of water, and 
yeast, primary mash was obtained, and the obtained primary mash was given to the fermentation for five 
days (tiie 1st step of fermentation). Subsequently, in secondary brewing, 1 1 .4kl of water, the steamed 
malt (3t as barley) manufactured by said approach, and the barley koji (3t as barley) manufactured by 
said approach were added to the primary mash which finished the 1st above-mentioned step of 
fermentation, and the fermentation for 1 1 days (the 2nd step of fermentation) was given. The primary 
fermentation temperature was taught and was made into 25 degrees C also with secondary brewing. The 
secondary mash which finished the 2nd above-mentioned step of fermentation was given to simplex 
distillation with the conventional method, and lOkl of barley white distilled liquor of 66% of koji rates 
and 15kl of barley white-distilled-liquor distillation residue liquid of 66% of koji rates were obtained. 
[0027] 

[Acquisition of the barley white-distilled-liquor distillation residue liquid at the time of considering as 
100% of koji rates] In primary brewing, 1kg (wet weight) of culture flmgus bodies of white-distilled- 
liquor yeast was added to the barley koji (3t as barley) manufactured by said approach as 3.6kl of water, 
and yeast, primary mash was obtained, and the obtained primary mash was given to the fermentation for 
five days (the 1st step of fermentation). Subsequently, in secondary brewing, the barley koji (6t as 
barley) manufactured by 1 1 .4kl of water and said approach was added to the primary mash which 
finished the 1st above-mentioned step of fermentation, and the fermentation for 1 1 days (the 2nd step of 
fermentation) was given. The primary fermentation temperature was taught and was made into 25 
degrees C also with secondary brewing. The secondary mash which finished the 2nd above-mentioned 
step of fermentation was given to simplex distillation with the conventional method, and lOkl of barley 
white distilled liquor of 100% of koji rates and 15kl of barley white-distilled-liquor distillation residue 
liquid of 100% of koji rates were obtained. As mentioned above, about each case where a koji rate is 
made into 33%, 66%, and 100%, barley white distilled liquor was manufactured and the following 
experiments 3 were conducted using each obtained barley white-distilled-liquor distillation residue 
liquid. 
[0028] 

[Experiment 3] A 4-weeks old Wistar system male rat (Japan SLC) is made into one groups [ six ]. The 
basic diet group made to take in the basic foods used as standard foods at the time of generally 
conducting a nutritional experiment, The contrast diet group who gives the contrast foods which mixed 
1% oroticacid generally [ in case these basic foods are made to discover a fatty liver artificially ] used, 
The test meal A grqup which makes the test meal A which mixed 10% of freeze-drying objects for the 
liquid which carried out centrifugal separation of the barley white-distilled-liquor distillation residue 
liquid manufactured at 33% of koji rates, and obtained it to these contrast foods take in, The test meal B 
group which makes the test meal B which mixed 10% of freeze-drying objects for the liquid which 
carried out centrifugal separation of the barley white-distilled-liquor distillation residue liquid 
manufactured at 66% of koji rates, and obtained it to these contrast foods take in, And it divided into 5 
of the test meal C group which makes the test meal C which mixed 10% of freeze-drying objects for the 
liquid which carried out centrifugal separation of the barley white-distilled-liquor distillation residue 
liquid manufactured at 100% of koji rates, and obtained it to these contrast foods take in groups, and 
with tap water, free intake of the feed of the presentation shown in Table 6 at each group during 14 days 
was carried out, and it was bred. After breeding period termination, for 14 days, the body weight gain 
after breeding and the amount of feed intake for 14 days were measured, blood was extracted from the 
heart after dissecting a rat, and liver was extracted. The extracted blood measured the weight, the liver 
total lipid concentration, liver cholesterol concentration, Uver triglyceride concentration, and liver 
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phospholipid concentration about the liver which carried out centrifugal separation, obtained the blood 
serum, and measured and extracted determination-of-total-cholesterol-in-serum concentration, blood 
serum HDL cholesterol concentration, blood serum triglyceride concentration, and blood serum 
phospholipid concentration about the obtained blood serum according to the conventional method. 
[0029] The measurement result of determination-of-total-cholesterol-in-serum concentration, blood 
serum HDL cholesterol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration is shown in Table 7. The following facts became clear 
from the result shoAVn in Table 7. namely, the normal values basic foods indicate liver weight, the liver 
total lipid concentration, liver cholesterol concentration, and liver triglyceride concentration to be in 
order of a test meal;C group, a test meal B group, and a test meal A group — substantial - an equivalent 
value — or the value approximated to it was shown. Especially the test meal C group indicated the 
equivalent value substantially to be the normal values which basic foods show, moreover, a value 
equivalent to the normal values basic foods also indicate determination-of-total-cholesterol-in-serum 
concentration, blood serum HDL cholesterol concentration, blood serum triglyceride concentration, and 
blood serum phospholipid concentration to be in order of a test meal C group, a test meal B group, and a 
test meal A group — or the value approximated to it was shown. Especially the test meal C group 
indicated the equivalent value substantially to be the normal values which basic foods show. When the 
freeze-drying object for a liquid of the barley white-distilled-liquor distillation residue liquid obtained 
from these results in barley white-distilled-liquor manufacture at a koji rate which is different as 
mentioned above to, the contrast foods containing the oroticacid which makes a fatty liver discover 
artificially was mixed, the operation to which the freeze -drying object for the liquid obtained from the 
barley white-distilled-liquor distillation residue liquid obtained at the high koji rate controls a fatty liver 
became clear [ a strong thing ]. 

[0030] Then, in order to show clearly in what kind of component contained in a part for the liquid 
obtained from barley white-distilled-liquor distillation residue liquid fatty liver depressor effect is 
accepted, the following experiments 4 were conducted. That is, it surmised that the component which 
has tfie fatty liver depressant action included in a part for the liquid obtained from barley white-distilled- 
liquor distillation residue liquid was a hemicellulose component of the barley origin, fractionation of the 
hemicellulose B fraption shown below according to a conventional method from a part for the liquid 
obtained from barley white-distilled-liquor distillation residue liquid was carried out, and the fatty liver 
depressant action of this fraction was considered. 

[Acquisition of the hemicellulose B fraction from a part for a barley white-distilled-liquor distillation 
residue liquid-liquid object] Fractionation of the hemicellulose B fraction shown below according to a 
conventional method from a part for the liquid obtained from barley white-distilled-liquor distillation 
residue liquid in order to present the following experiments 4 was carried out. Namely, carry out 
centrifiigal separation of the barley white-distilled-liquor distillation residue liquid on condition that 
SOOOrpm and lOmin, and liquid part 5L of barley white-distilled-liquor distillation residue liquid is 
obtained. A calcium hydroxide is added so that final concentration may be set to liquid part 5L of this 
barley white-distilled-liquor distillation residue liquid to 2(wt/vol) %. It holds at 60 degrees C for 2 
hours, stirring this, and 1-N hydrochloric acid is used. After adjusting to pH7, Carry out centrifiigal 
separation on condition that SOOOrpm and lOmin, obtain a part for a liquid, and the ethanol of capacity is 
added to a part for the obtained liquid 4 times. Centrifiigal separation was carried out on condition that 
SOOOrpm and lOmin, the ethanol insolubility fraction was isolated preparatively, by giving this ethanol 
insolubility fraction to freeze drying, 62g of hemicellulose B fractions was obtained, and this 
hemicellulose B fraction was used for the following experiments 4. 

[Experiment 4] A 4-weeks old Wistar system male rat (Japan SLC) is made into one groups [ six ]. The 
basic diet group made to take in the basic foods used as standard foods at the time of generally 
conducting a nutritional experiment. The contrast diet group who gives the contrast foods which mixed 
1% oroticacid generally [ in case these basic foods are made to discover a fatty liver artificially ] used, 
The test meal A group which makes the test meal A which contains the freeze-drying object for this 
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barley white-distilfed-liquor distillation residue liquid-liquid object in these contrast foods 10% take in. 
And it divided into 4 of the test meal B group which makes these contrast foods take in the test meal B 
which mixed 10% of freeze-drying objects of the hemicellulose B fraction obtained from a part for a 
barley white-distilldd-liquor distillation residue liquid-liquid object groups, and with tap water, free 
intake of the feed of the presentation shown in Table 8 at each group during 14 days was carried out, and 
it was bred. After breeding period termination, for 14 days, the body weight gain after breeding and the 
amount of feed intake for 14 days were measured, blood was extracted from the heart after dissecting a 
rat, and liver was extracted. The extracted blood measured the weight, the liver total lipid concentration, 
liver cholesterol concentration, liver triglyceride concentration, and liver phospholipid concentration 
about the liver whiqh carried out centrifugal separation, obtained the blood serum, and measured and 
extracted determination-of-total-cholesterol-in-serum concentration, blood serum HDL cholesterol 
concentration, blood serum triglyceride concentration, and blood serum phospholipid concentration 
about the obtained blood serum according to the conventional method. 

[0031] The measurement resuh of determination-of-total-cholesterol-in-serum concentration, blood 
serum HDL cholestierol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration is shown in Table 9. The following facts became clear 
from the result shown in Table 9. Liver weight increased by the contrast diet group, and indicated the 
equivalent value substantially to be the normal values of basic foods by the trial diet group. Although 
the liver total lipid concentration, liver cholesterol concentration, and liver triglyceride concentration 
increased notably in the contrast diet group, they indicated the equivalent value or the value lower than 
these normal values, substantially to be the normal values of basic foods by the trial diet group. On the 
other hand, as for determination-of-total-cholesterol-in-serum concentration, blood serum HDL 
cholesterol concentration, blood serum triglyceride concentration, and blood serum phospholipid 
concentration, the contrast diet group indicated the equivalent value substantially to be the normal 
values of basic foods to having fallen, as for the trial diet group. That is, in the trial diet group who 
mixed the freeze-drying object of the hemicellulose B fraction obtained from a part for this barley white- 
distilled-liquor distillation residue liquid-liquid object to the contrast foods containing the oroticacid 
which makes a fatty liver discover artificially, the fatty liver was controlled completely. It became clear 
that the component which contributes to the fatty liver control included in a part for a barley white- 
distilled-liquor distillation residue liquid-liquid object from the above experimental result was contained 
in the hemicellulose B fraction. 

[0032] Then, the component presentation of the hemicellulose B fraction for the barley white-distilled- 
liquor distillation residue liquid-liquid object which having fatty liver depressor effect turned out was 
measured by the following approach. 

[Analysis of a component presentation of a hemicellulose B fraction] In order to face the freeze-drying 
object of said hemicellulose B fraction obtaining this freeze-drying object, and to adjust it to pH7 using 
1-N hydrochloric acid after it carries out addition processing of the 2 (wt/vol) % calcium hydroxide at a 
part for a liquid as mentioned above, it contains the salt generated on the occasion of this neutralization 
processing- Then, after obtaining the water solution of the freeze-drying object of said hemicellulose B 
fraction and giving this water solution to demineralization processmg, about P J.Van Soest^s and others 
approach [Proc.Nutr.Soc. and 32,123 (1973)], and moisture, it measured [ organic acid / protein / the 
HPLC method of a conventional method, and / hemicellulose / the Kjeldahl method and ] vsdth the 
ordinary pressure drying method by heating, respectively. The analysis result of a component 
presentation of said- hemicellulose B fraction is shown in Table 10. Said hemicellulose B fraction 
became clear [ containing 35**3 % of the weight of organic acids, 31**3 % of the weight of protein, 
and 28**3 % of the' weight of hemicelluloses ] so that clearly from the resuh shown in Table 10. From 
the above thing, it became clear that the constituent which consists of said hemicellulose B fraction of 
this invention contained the organic acid of the amount beyond a hemicellulose, comparable, or it. In 
addition, xyloglucan and its enzyme decomposition product given in a hemicellulose partial 
decomposition product, JP,7- 147934, A, and JP,9-224608,A given in the constituent which uses as a 
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main component the water-soluble polysaccharide which has a well-known liver function hnprovement 
operation conventionally, i.e., the alcoholic-liver-injury mitigation matter given in JP,4-360835,A, a 
lipid metaboHsm improvement object given in JP,3-285653,A, a hemicellulose given in JP, 1-242 5 30, A, 
and JP,5-43470,A all do not contain an organic acid at all, considering the vmtten contents of these 
official reports. It is clear that the constituent which uses as a main component the water-soluble 
polysaccharide in which the constituent which consists of said hemicellulose B fraction of this invention 
at this point has a conventionally well-known liver function improvement operation is a clearly different 
thing. By the way, although the hemicellulose B fraction after facing measuring said component 
presentation as mentioned above and giving demineralization processing was used for the sample, when 
said experiment 4 and the same trial were performed using this sample, the fatty liver depressor effect 
which was the same as that of the case of said experiment 4 using the hemicellulose B fraction before 
giving demineralization processing, and was excellent was accepted. 
[0033] Moreover, the sugar composition was measured by the following approach about the 
hemicellulose contained in the hemicellulose B fraction for the barley white-distilled-liquor distillation 
residue liquid-liquid object which having fatty liver depressor effect turned out. 
[0034] 

[Analysis of the sugar composition of the hemicellulose contained in a hemicellulose B fraction] Add 
1ml of ion exchange water to 0,05g of freeze-drying objects of the hemicellulose B fraction obtained 
from a part for the barley white-distilled-Uquor distillation residue liquid-liquid object used in said 
experiment 4, and it dissolves in them, this — 200micro of concentrated hydrochloric acid 1 - in 
addition, hydrolyze on 95 degrees C and the conditions of 4 hours, and filter with the 0.80-micrometer 
membrane filter — liquid was obtained, this filtrate was poured into the high-speed liquid 
chromatograph, and the sugar composition of the hemicellulose contained in this hemicellulose B 
fraction was searched for. high-speed liquid chromatographic analysis — Waters600 made from Waters - 

- using — a detector — the Showa Denko K.K. make - differential refractometer RI-71 — using it — a 
column - the product made from BioRad - Aminex HPX-87H (300mmx7.8mm) were used. Colunm 
temperature was made into 60 degrees C, and the flow rate set 0.5 ml/min and a sample injection rate to 
20microl at the mobile phase using 5mM sulfuric acid. 

[0035] The analysis result of the sugar composition of the hemicellulose contained in the hemicellulose 
B fraction obtained jfrom a part for the barley white-distilled-liquor distillation residue liquid-liquid 
object used in said experiment 4 is shown in Table 1 1 . A xylose 60 thru/or 70% of the weight, arabinose 
10 thru/or 20% of the weight, the sugar composition of the hemicellulose contained in the hemicellulose 
B fraction obtained from a part for the barley white-distilled-liquor distillation residue liquid-liquid 
object of this invention contained a glucose 10 thru/or 15 % of the weight, and was a galactose 0 thru/or 
3 % of the weight and uronic acid 0 thru/or 5 % of the weight further so that clearly from the result 
shown in Table 11. Moreover, the ratios of an arabinose content to a xylose content were 0.15 thru/or 
0.3. The following things are known about the sugar composition of the constituent which uses as a 
main component the water-soluble polysaccharide which has a well-known liver function improvement 
operation on the other hand conventionally, that is, the sugar composition of the alcoholic-liver-injury 
mitigation matter which makes arabinoxylan an active principle at JP,4-360835,A is a mannose (minute 
amount) a galactose 0.5 thru/or 3% of the weight uronic acid 1 thru/or 7% of the weight a glucose 1 
thru/or 10% of the weight arabinose 20 thru/or 35% of the weight a xylose 25 thru/or 45% of the weight 

— the purport publication is carried out. moreover, the sugar composition of the lipid metabolism 
improvement object which makes a grain gums an active principle at JP,3-285653,A is 70 % of the 
weight or more of glucoses, an uronic acid minute amount, a galactose minute amount, and a mannose 
minute amount arabinose 2 thru/or 1 5% of the weight a xylose 2 thru/or 1 5% of the weight ~ the purport 
publication is carried out. Moreover, about the existence of a liver function improvement operation, tfie 
following things are known also about the sugar composition of the constituent which uses water- 
soluble, unknown conventionally well-known polysaccharide as a main component, that is, the sugar 
composition of the colon cancer inhibitor which uses arabinoxylan as a principal component at JP,5- 

1 12455,A is a mannose minute amount a galactose 0.5 thru/or 3% of the weight or more a glucose 1 
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thru/or 10% of the weight or more arabinose 20 thru/or 35% of the weight a xylose 25 thru/or 45% of 
the weight uronic acid 1 thru/or 7% of the weight or more - the purport publication is carried out. a 
xylose / arabinose weight ratio of the sugar composition of the water-soluble polysaccharide which 
excelled [ JP, 10-237 107, A ] in the emulsification force which uses arabinoxylan of the grass cell wall 
origin as the main components is 2.1/1 thru/or 1.9/1 - the purport publication is carried out. the sugar 
composition of the immimity force enhancement matter which uses water-soluble polysaccharide as a 
principal component at JP,9-23895,A is 4 % of the weight of sugar of 5 % of the weight of galactoses, 8 
% of the weight of mannoses, 5 % of the weight of other sugar, 48 % of the weight of xyloses, 26 % of 
the weight of arabinose, 6 % of the weight of glucoses, 7 % of the weight of galactoses, 9 % of the 
weight of mannosei and others 54 % of the weight of xyloses, 22 % of the weight of arabinose, 6 % of 
the weight of glucoses, uronic acid 1, or 7% of the weight - the purport publication be carried out. 
[0036] The hemicellulose which has the above-mentioned sugar composition included in the constituent 
which has the fatty liver depressant action obtained from a part for the barley white-distilled-liquor 
distillation residue liquid-liquid object of this invention so that clearly from having stated above had the 
very high content rate of a xylose compared with the sugar composition of each water-soluble 
polysaccharide obtained from the various conventional grain, and it became clear that it had clearly 
different sugar composition from each water-soluble polysaccharide obtained from these various grain. 
By the way, the xylose of the hemicellulose contained in the constituent which has the fatty-liver 
depressant action obtained from a part for the barley white-distilled-liquor distillation-residue liquid- 
liquid object of this invention which, as for the sugar composition of the usefiil bacteria-reproduction 
accelerator in intestines which makes water-soluble arabinoxylan an active principle, the ratio of 
xylose:arabinose is indicated to be 1 :0.32 by JP,6-217761,A, and mentioned this value above to it: 
Approximate with the ratio 1 :0.1 5 of arabinose thru/or 1 :0.3. Then, the molecular weight distribution of 
said hemicellulose B fraction were measured, and these molecular weight distribution were compared 
with the molecular weight distribution of said usefiil bacteria reproduction accelerator in intestines. 
[0037] i 

[Measurement of the molecular weight distribution of a hemicellulose B fraction] 0.1 mols of molecular 
weight reference standards which consist of Shodex standard P-82 (the molecular weight 1300 thru/or 
1660000) and the nialtotriose (molecular weight 504) by Showa Denko K.K. were separately dissolved 
in the IL sodimn-nitrate solution, respectively, the standard solution of 0.05 W/V% concentration was 
obtained, this standard solution was poured into the high-speed liquid chromatograph, and the 
calibration curve was created. Next, 0.02g of freeze-diying objects of the hemicellulose B fraction 
obtained from a part for the barley white-distilled-liquor distillation residue liquid-liquid object used in 
said experiment 4 is prepared. It is 10ml of /L sodium-nitrate solutions 0.1 mols to this. In addition, after 
leaving it at a room temperature overnight, filter with the membrane filter of 0.45 micrometers of 
apertures, obtain a filtrate, and this filtrate is poured into a high-speed liquid chromatograph. Molecular 
weight distribution were searched for using the 480 data-station GPC program by system INSU vine 
face incorporated cpmpany. high-speed liquid chromatographic analysis - the Showa Denko K.K. make 
- Shodex GPC SYSTEM-21 using - a detector - the Showa Denko K.K. make - using differential 
refractometer RI-71S, the column used two TSKgelGMPWXL(s) (phi7.8mmx300mm) by TOSOH 
CORP., having connected them. Column temperature was made into 40 degrees C, and the flow rate set 
0.1 mols of 1 .0 ml/min and sample injection rates to lOOmicrol at the mobile phase using the /L sodium- 
nitrate solution. 

[0038] The measurement result of the molecular weight distribution of said hemicellulose B fraction is 
shown in Table 12. As for this hemicellulose B fraction, 100,000 or more molecular weight has the 
molecular weight distribution 51% and whose 1000 or less molecular weight 16%, molecular weight 
1000, or 3000 is [ a minute amount, molecular weight 30,000, or 100,000 / 3%, molecular weight 
10,000, or 30,000 ] 26% for 4%, molecular weight 3000, or 10,000 so that clearly from the result shown 
in Table 12. The following things are indicated about the molecular weight of the constituent which uses 
as a main component the water-soluble polysaccharide which has a well-known liver fimction 
improvement operation on the other hand conventionally, namely, the alcoholic-liver-injury mitigation 
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matter which makes arabinoxylan an active principle at JP,4-360835,A - weight average molecular 
weight ~ about 10 the weight average molecular weight of the lipid metabolism improvement object 
which is 10,000 or more and which the purport publication is carried out and makes a grain gimis an 
active principle at JP,3-285653,A is 100,000 thru/or 1 million - the purport publication is carried out. 
Moreover, the colon cancer inhibitor which uses arabinoxylan as a principal component is indicated that 
weight average molecular weight is about 100,000 or more by JP,5-1 12455,A, and, as for the water- 
soluble polysaccharide which was excellent in the emulsification force which uses arabinoxylan of the 
grass cell wall origin as the main components at JP,10-237107,A, weight average molecular weight is 
indicated at it to be il 0,000 thru/or 1 million. Furthermore, as for the immunity force enhancement 
matter which uses water-soluble polysaccharide as a principal component, average molecular weight is 
indicated to be 600,000 or 650,000 by JP,9-23895,A. 

[0039] The hemicellulose B fraction containing the organic acid and protein which were obtained from a 
part for the barley white-distilled-liquor distillation residue liquid-liquid object of this invention, and a 
hemicellulose uses inolecular weight 1000 thru/or 3000 as a main component, and this hemicellulose B 
fraction is the thing- of clearly small molecular weight compared with each water-soluble polysaccharide 
given in JP,4-360835,A, JP,3-285653,A, above-mentioned JP,5-1 12455,A, and above-mentioned JP,10- 
237107,A so that clearly from having stated above (refer to Table 12). And this hemicellulose B fraction 
contains comparable as this hemicellulose or the organic acid of the amount beyond it, and protein, as 
for this to this hemicellulose B fraction, it is clear to said each official report that each water-soluble 
polysaccharide of a publication is exception different ** clearly. In addition, in the viewpoint of a mere 
"molecular weight distribution", the molecular weight of the useftil bacteria reproduction accelerator in 
intestines which makes water-soluble arabinoxylan of a publication an active principle at JP,6-217761,A 
is 1 500 thru/or 7000, and I can consider the molecular weight range 1500 thru/or 7000 concerned also as 
if it overlaps in part the molecular weight range 1 000 which is the main component of the constituent of 
this invention thru/or 3000. However, especially an organic acid is water-soluble polysaccharide which 
uses as a main component water-soluble arabinoxylan which is not contained at all like the constituent 
of this invention in the usefiil bacteria reproduction accelerator given in said JP,6-217761,A in 
intestines. On the other hand, this hemicellulose B fraction is comparable as a hemicellulose, or a 
constituent containing the organic acid and protein beyond it. This point cannot compare simply the 
molecular weight 1500 of said useftil bacteria reproduction accelerator in intestines thru/or 7000, and the 
molecular weight range 1000 of this hemicellulose B fraction thru/or 3000. And in the below-mentioned 
example 2 of a trial, the fatty liver depressor effect which the constituent which consists of said 
hemicellulose B fraction of this mvention has is very high as compared with the fatty liver depressor 
effect which the useful bacteria reproduction accelerator in intestines of a publication has in said JP,6- 
2 17761, A so that clearly, this useftil bacteria reproduction accelerator in intestines of this to said 
hemicellulose B fraption is exception different ** clearly, it became clear that the constituent which has 
the fatty liver depressant action which contains the organic acid and protein which are obtained from a 
part for a barley whjite-distilled-Uquor distillation residue liquid-Uquid object in this invention, and a 
hemicellulose from .the above thing was exception different ** distinguished clearly [ considering the 
viewpoint of a component presentation, sugar composition, molecular weight distribution, and fatty liver 
depressor effect ] by the water-soluble polysaccharide of the grain origm given in the official report 
mentioned above. 
[Embodiment of the Invention] 
[0040] 

[Example] Although an example is given to below and this invention is concretely explained to it, this 
invention is not limited at all by these examples. 

[0041] The barley white distilled liquor whose koji rate is 100% was manufactured in order to present 
the following examples. Barley (70% cleaning) was used as a raw material. 

[Manufacture of koji] : After carrying out water absorption of the barley 40% (w/w) and steaming it for 
40 minutes, barley koji was manufactured by cooling radiationally to 40 degrees C, inoculating 1kg [ per 
barley ton ] seed malt (white aspergillus), and holding at 32 degrees C and RH92% by 38 degrees C and 
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RH95% for 20 hours for 24 hours. 
[0042] 

[Manufacture of barley white distilled liquor and barley white-distilled-liquor distillation residue 
liquid] : In primary jbrewing, 1kg (wet weight) of culture fungus bodies of white-distilled-liquor yeast 
was added to the barley koji (3t as barley) manufactured by said approach as 3.6kl of water, and yeast, 
primary mash was obtained, and the obtained primary mash was given to the fermentation for five days 
(the 1st step of fermentation). Subsequently, in secondary brewing, the barley koji (6t as barley) 
manufactured by 1 1 .4kl of water and said approach was added to the primary mash which finished the 
1st above-mentioned step of fermentation, and the fermentation for 1 1 days (the 2nd step of 
fermentation) was given. The primary fermentation temperature was taught and was made into 25 
degrees C also withi secondary brewing. The secondary mash which finished the 2nd above-mentioned 
step of fermentation was given to simplex distillation with the conventional method, and lOkl of barley 
white distilled liqudr of 100% of koji rates and 15kl of barley white-distilled-liquor distillation residue 
liquid of 100% of kbji rates were obtained. The obtained barley white-distilled-liquor distillation residue 
liquid was used for Jhe following examples. 
[0043] 

[Example 1] Carry out centrifugal separation of said barley white-distilled-liquor distillation residue 
liquid obtained witH the distillation process of barley white-distilled-liquor manufacture on condition 
that SOOOrpm and lOmin, and barley white-distilled-liquor distillation residue liquid-liquid object part 
5L is obtained. A calcium hydroxide is added so that final concentration may be set to this barley white- 
distilled-liquor distillation residue liquid-liquid object part 5L to 2 (wt/vol) % . It holds at 60 degrees C 
for 2 hours, stirring this, and 1-N hydrochloric acid is used. After adjusting to pH7, Carry out centrifugal 
separation on condition that SOOOrpm and lOmin, obtain a part for a liquid, and the ethanol of capacity is 
added to a part for the obtained liquid 4 times. Centrifugal separation was carried out on condition that 
SOOOrpm and lOmin, the ethanol insolubility fi-action was isolated preparatively, and when this ethanol 
insolubility fraction was given to freeze drying using the vacuum freeze dryer and 62g of obtained 
freeze-drying objects was ground, the constituent which has tasteless odorless description in white 
thru/or light brown was obtained. A minute amoxmt, molecular weight 30,000, or 100,000 this 
constituent 3%, [ molecular weight distribution ] [ 100,000 or more molecular weight ] Molecular 
weight 10,000 thru/or 30,000 are 4%, molecular weight 3000, or 10,000. Molecular weight 1000 thru/or 
3000 16% 51%, 1000 or less molecular weight is 26%. A component presentation 35**3 % of the 
weight of organic acids, They are 31**3 % of the weight of protein, and 28**3 % of the weight of 
hemicelluloses. It became clear that the sugar composition acquired by giving hydrolysis by the acid 
was a xylose 60 thiyor 70 % of the weight, arabinose 10 or 20 % of the weight, a glucose 10 or 15 % of 
the weight, a galactose 0 or 3 % of the weight and uronic acid 0 thru/or 5 % of the weight. 
[0044] The following examples 1 of a trial were presented with the constituent of this invention obtained 
in the example 1, and the fatty liver depressant action of this constituent was evaluated. 
[The example 1 of a trial] In order to clarify depressor effect over the fatty liver by the oroticacid 
administration which the constituent of this invention has, the following examples 1 of a trial were 
performed. Namely, a 4-weeks old Wistar system male rat (Japan SLC) is made into one groups [ six ]. 
The basic diet group made to take in the basic foods used as standard foods at the time of generally 
conducting a nutritional experiment. The contrast diet group who gives the contrast foods which mixed 
1% oroticacid generally [ in case these basic foods are made to discover a fatty liver artificially ] used, It 
divided into three groups of trial diet group ** which makes these contrast foods take in the test meal 
which mixed 2% of constituents of this invention, and with tap water, free intake of the feed of the 
presentation shown in Table 13 at each group during 14 days was carried out, and it was bred. After 
breeding period termination, for 14 days, the body weight gain after breeding and the amount of feed 
intake for 14 days were measured, blood was extracted from the heart after dissecting a rat, and liver 
was extracted. The extracted blood measured the weight, the liver total lipid concentration, liver 
cholesterol concentration, liver triglyceride concentration, and liver phospholipid concentration about 
the liver which carried out centrifugal separation, obtained the blood serum, and measured and extracted 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/20/2006 



JP,2001-145472,A [DETAILED DESCRIPTION] 



Page 16 of 25 



determination-of-total-cholesterol-in-serum concentration, blood serum HDL cholesterol concentration, 
blood serum triglyceride concentration, and blood serum phospholipid concentration about the obtained 
blood serum according to the conventional method. 
[0045] 

[Evaluation 1] The measurement result of determination-of-total-cholesterol-in-serum concentration, 
blood serum HDL cholesterol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and liver triglyceride concentration is shown in Table 14. The following facts became 
clear from the result shown in Table 14. Liver weight increased by the contrast diet group, and indicated 
the equivalent value substantially to be the normal values of basic foods by the trial diet group. 
Although the liver total lipid concentration, liver cholesterol concentration, and liver triglyceride 
concentration increased notably in the contrast diet group, they indicated the equivalent value or the 
value lower than these normal values substantially to be the normal values of basic foods by the trial diet 
group. On the other hand, as for determination-of-total-cholesterol-in-serum concentration, blood serum 
HDL cholesterol concentration, blood serum triglyceride concentration, and blood serum phospholipid 
concentration, the contrast diet group indicated the equivalent value substantially to be the normal 
values of basic foods to having fallen, as for the trial diet group. That is, in the trial diet group who 
mixed the constituent of this invention obtained from a part for this barley white-distilled-liquor 
distillation residue liquid-liquid object to the contrast foods containing the oroticacid which makes a 
fatty liver discover artificially, the fatty liver was controlled completely. It became clear that the fatty 
liver is controlled completely, so that it was difficult to find out the difference from said basic diet group 
which does not contain oroticacid in the contrast foods containing the oroticacid which makes a fatty 
liver discover artificially from this result in the trial diet group who mixed the constituent of this 
invention. 

[0046] As mentioned above, it became clear that the constituent which has the fatty liver depressant 
action containing the organic acid, the protein, and the hemicellulose which are obtained from the barley 
white-distilled-Uquor distillation residue liquid of this invention controlled the fatty liver by oroticacid 
administration completely so that clearly from the result of the example 1 of a trial. 
[0047] In order to cpmpare the depressor effect over the fatty liver by oroticacid administration of the 
constituent of this invention with the depressor effect over the fatty liver by oroticacid administration of 
the water-soluble polysaccharide which has a well-known fatty liver improvement operation 
conventionally, the following examples 2 of a trial were performed. First, various kinds of water-soluble 
polysaccharide which has a well-known fatty liver improvement operation conventionally was prepared 
according to the following approach. 
[0048] 

[Preparation of water-soluble polysaccharide] 1. The fatty liver inhibitor which becomes preparation 
JP,1-242530,A of aifatty liver inhibitor (JP,1-242530,A) from the wheat wheat bran hemicellulose of a 
publication was prepared by the following approaches. Namely, carry out commercial wheat wheat bran 
a screen exception in 30 meshes after stirring washing with distilled water, and preparation wheat wheat 
bran is obtained. The water of 30L which added 2% of calcium hydroxide is added to this preparation 
wheat wheat bran 3kg. Heat at 80 degrees C for 5 hours, and obtain an extract, and carry out centrifijgal 
separation of this extract on SOOOrpm and the conditions for 10 minutes, and a part for a liquid is 
obtained. Filtration decolorization of the part for this liquid was carried out after adjusting to pH7 using 
the sulfiiric acid, the with a molecular weight of 100,000 or less fraction was removed using the 
ultrafiltration membrane of a cut off molecular weight 100,000, and 171 g of fatty liver inhibitors which 
freeze-dry and consist of a wheat wheat bran hemicellulose was obtained after demineralization 
concentration. 

2. The alcoholic-liver-injury mitigation matter which makes arabinoxylan of the rice bran origin of a 
publication an activje principle at preparation JP,4-360835,A of the alcoholic-liver-injury mitigation 
matter (JP,4-360835,A) was prepared by the following approaches. Namely, about 90-degree C hot 
water 50L and thermal stability amylase lOOg are added to 10kg of defatted rice bran. The starch which 
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became a paste and separated in the water solution after stirring by the mixer SOOOrpm, Carry out 
centrifugal separation on the conditions for 10 minutes, obtain residue, and 2% calcium hydroxide 
solution 25L is added to 5kg of these residue. A stirring extract is carried out at 60 degrees C for 2 
hours, an extract is obtained, and a hydrochloric acid is added to this extract. After adjusting to pH7, 
Perform centrifiigal separation to a degree on 7200rpm and the conditions for 10 minutes, and a 
supernatant liquid is obtained for 5000rpm and 10 minutes. 327g of alcoholic-liver-mjury mitigation 
matter which removes a with a molecular weight of 100,000 or less fi-action using the ultrafiltration 
membrane of a cut off molecular weight 100,000, freeze-dries this supematant liquid after 
demineralization coiicentration, and makes arabinoxylan an active principle was obtained, 

3. The "eel ace" (a trade name, Japan Maize Products Co., Ltd. make) was used as it was as an alcoholic 
fatty liver inhibitor which uses as a principal component the partial decomposition product of the 
hemicellulose obtained fi-om the com wheat bran of a publication by preparation JP,5-43470,A of an 
alcoholic fatty liver! inhibitor (JP,5-43470,A). 

4. The lipid metabolism improvement object which uses the barley origin beta-glucan of a publication as 
a principal component at preparation JP,3-285653,A of a lipid metabolism improvement object (JP,3- 
285653,A) was prepared by the following approaches. Namely, distilled water 30L is added to 6kg (73% 
of cleaning yields) of cleaning barley powder. Add 20% solution of sodium carbonates, and after 
adjusting to pHlO, carry out a stirring extract for 30 minutes at 45 degrees C, and an extract is obtained. 
Carry out centrifiigal separation of this extract on 6000rpm and the conditions for 10 minutes, and a part 
for a liquid 1 and residue are collected. Extract this residue twice [ fiirther ] using said approach, and it 
obtains a part for a liquid 2, adds a part for this liquid 2 to a part for said liquid 1 , and obtains an extract. 
Add 2M hydrochloric acid to this extract, adjust to pH4.5, perform centrifiigal separation on the 
conditions for 17000 G or 10 minutes, and supematant liquor is obtained. A rotary evaporator is used for 
this supematant liquor, and it is after vacuum concentration and 4 up to 1/5 amount. The ethanol of the 
amount of double was added, a part for a solid-state was obtained, a part for this solid-state was washed 
by ethanol lOL, and 165g of lipid metabolism improvement objects which grind and use barley origin 
beta-glucan as a principal component after draught drying was obtained. 

5. The usefiil bacteria reproduction accelerator in intestines which makes an active principle water- 
soluble arabinoxylan of the wheat wheat bran origin of a publication at preparation JP,6-217761,A of the 
usefiil bacteria reproduction accelerator in intestines (JP,6-217761,A) was prepared by the following 
approaches. Namely, rinse wheat wheat bran 4kg, obtain rinsing wheat wheat bran, add water lOL to this 
rinsing wheat wheat bran 5kg, and temperature is made into 50 degrees C after heat-treatment for 10 
minutes with 120 degrees C and 2.1 atmospheric pressures after mixing. lOg (a trade name "cellulase 
ONOZUKA RS", Yakult Honsha Make) of vegetable cell wall dialytic ferments is added. 622g of 
usefiil-for 10 minutes bacteria reproduction accelerators in the intestines which boil immediately after 
maintenance, are made to carry out deactivation of the enzyme, perform centrifugal separation on the 
conditions for 10000 G or 10 minutes, obtain a part for a liquid, fi*eeze-dry this liquid liquid separation, 
and make an active principle water-soluble arabinoxylan of the wheat wheat bran origin was obtained. 
[0049] 

[The example 2 of a trial] A 4-weeks old Wistar system male rat (Japan SLC) is made into one groups 
[ six ]. The basic diet group made to take in the basic foods used as standard foods at the time of 
generally conducting a nutritional experiment, The contrast diet group who gives the contrast foods 
which mixed 1% oroticacid generally [ in case these basic foods are made to discover a fatty liver 
artificially ] used. The trial diet group who makes these contrast foods take in the test meal which mixed 
2% of constituents of this invention, The comparison foods A group which makes these contrast foods 
take in the comparison foods A which mixed 2% of said fatty liver inhibitors of a publication to JP,1- 
242530,A, The cornparison foods B group which makes these contrast foods take in the comparison 
foods B which mixed 2% of said alcoholic-liver-injury mitigation matter of a publication to JP,4- 
360835,A, The comparison foods C group which makes these contrast foods take in the comparison 
foods C which mixed 2% of alcoholic fatty liver inhibitors of a publication to JP,5-43470,A, The 
comparison foods D group which makes these contrast foods take in the comparison foods D which 
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mixed 2% of said lipid metabolism improvement objects of a publication to JP,3-285653,A» It is a 
publication to JP,6-217761,A in these contrast foods. It divided into eight groups of comparison foods E 
group ** which makes the comparison foods which mixed 2% of said useful bacteria reproduction 
accelerators in intestines take in, and with tap water, free intake of the feed of the presentation shown in 
Table 15 at each group during 14 days was carried out, and it was bred. After breeding period 
termination, for 14 days, the body weight gain after breeding and the amoimt of feed intake for 14 days 
were measured, bloi3d was extracted from the heart after dissecting a rat, and liver was extracted. The 
extracted blood measured the weight, the liver total lipid concentration, liver cholesterol concentration, 
liver triglyceride concentration, and liver phospholipid concentration about the liver which carried out 
centrifugal separation, obtained the blood serum, and measured and extracted determination-of-total- 
cholesterol-in-serum concentration, blood serum HDL cholesterol concentration, blood serum 
triglyceride concentration, and blood serum phospholipid concentration about the obtained blood serum 
according to the conventional method. 
[0050] 

[Evaluation 2] The measurement result of determination-of-total-cholesterol-in-serum concentration, 
blood serum HDL cholesterol concentration, blood serum triglyceride concentration, blood serum 
phospholipid concentration liver weight, the liver total lipid concentration, liver cholesterol 
concentration, and fiver triglyceride concentration is shown in Table 16. The following facts became 
clear from the result shown in Table 16. No comparison foods A groups thru/or comparison foods E 
groups indicated the equivalent value substantially to be the normal values of basic foods to liver weight 
having indicated the equivalent value substantially to be the normal values of basic foods by the trial 
diet group. Although the liver total lipid concentration, liver cholesterol concentration, and liver 
triglyceride concentration indicated the equivalent value or the value lower than these normal values 
substantially to be the normal values of basic foods by the trial diet group, no comparison foods A 
groups thru/or comparison foods E groups indicated tihe equivalent value substantially to be the normal 
values of basic foods. On the other hand, no comparison foods A groups thru/or comparison foods E 
groups indicated the equivalent value substantially to be the normal values of basic foods to the trial diet 
group having indicated the equivalent value substantially to be the normal values of basic foods as for 
determination-of-total-cholesterol-in-serum concentration, blood serum HDL cholesterol concentration, 
blood serum triglyceride concentration, and blood serum phospholipid concentration. That is, no water- 
soluble polysaccharide which has a well-known fatty liver improvement operation to the trial diet group 
who mixed the constituent of this invention obtained from a part for this barley white-distilled-liquor 
distillation residue liquid-liquid object having controlled the fatty liver completely in the contrast foods 
containing the oroticacid which makes a fatty liver discover artificially came to control the fatty liver 
completely. It became clear that it was the constituent with which the constituent of this invention has 
the fatty liver depressant action which has the fatty liver depressant action excellent more clearly than 
various kinds of water-soluble polysaccharide which has a conventionally well-known fatty liver 
improvement operation from the above-mentioned result. 
[0051] , 

[Effect of the Invention] As mentioned above, carry out solid liquid separation of the barley white- 
distilled-liquor distillation residue liquid which sub** the barley of this invention in the white-distilled- 
liquor manufacture used as a raw material as explained in full detail, and a part for a liquid is obtained. 
Add alkali to a part for this liquid, isolate an alkali soluble fraction preparatively, an acid neutralizes this 
alkali soluble fraction, and a neutral soluble fraction is obtained. When the organic acid and protein 
which were isolated preparatively by adding ethanol to this neutral soluble fraction, and the constituent 
which consists of aiji ethanol insolubility fraction containing a hemicellulose are used, the remarkable 
depressor effect of a fatty liver can be acquired. 
[0052] 
[Table 1] 
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Table 3] 
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[0055] 
[Table 4] 
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Table 5] 
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[0057] 
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Table 91 
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(mg/IOOmO 


8».5±3.4 
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mm 
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46.6±a0 
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■J Vim 

(mg/lOOml) 
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mm 
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[0061] 
Table 10] 
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Table 12] 
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Table 13] 
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8S. 8±2. 4 




(mg/g of llvor): 


5. 77 ±0. 16 


SL66±0. 29 
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26. 2±a4 
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IDL52db0.31 
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7.a6±a 24 


7. 34±0. 24 


7. 82±a 62 


9.67±a 26 
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c: k J: "J^jfttSifclS* l**tT«Wtiir»1»»i&# 

sii3<oxsfct$v>t:ii. BiTEiikUT. Jan. 
^x.ymammx\iMm&^imhz.bifix% 

^msthZ.b\!Li.^:i.9J-t\,:>m'mfit^m:^h 
)V^m^hZ.bifiX%h. ^r*J. ta^<OlSfc:fe 

wTmnif^o. m-mxviTmiufi i6%. %=Hk\ 
mmLxmnfimmfi. ^i^u-xmimma. 
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[0 015] ifmmtM. m\Jtnm:m.x. -k 
[00161 smT:ksm<nm 

fifcUTti. (70X86) ^fflv^fc. 

fr) SrS^t, RH9StC24l^, 32X:. RH9a; 
[^<^«£@1 *^S-40!!: (w/w) iOmSML 
[00171 

mmi (jsfis) i^iinx.-cia:<>^>;^i&#. #^ii^i 

») fcftLfe. m^mimm^. Tumi^t t,25 

^mim^mmirm^^xm^t-cmLxwm 
mtu::mmiMmisimmm^^x^ 

[00181 

[ISfftl]4jBttWistar^fitttt9-yh (B*SLC) $1 

b ix^mthm^^iwrn^^^mim. wm^k 
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1 0 

Mitimiimfmtxmin. n^tvf^mtzry 

[00191 1111^3 UXTtl-fUm.. JJlifHD L- 
3VJ*-fu-/l48K. JlHithU^^U-by h'SS. Jilitll 

-/was. at^jffBh y^^u-feu b'i6e<^«jsii^^ 
auxy-xi'-fiM. jiiithy^^y-fey k»k, ^m. 

[ 0 0 2 0 1 5 ^>t:. *?(/m^i±. :h:Mmmmmi 
^s.^^mtziiLx±m<mits»biasi(mm^b 
]RL. mttmbwmmi^ii^hM^tzmsimtz 
itLxm»(r^si3mmmxmmmmmM 

[00211 

[1^21 «ifi»Wistar^tt9<yh (B*SLC) i^l 

mr3^ymim^tt:mAi:^i.i>mt$m. mi 

m'smim^mtxmhiti>m^<7ismimsi: 
:km:f^mmmmi:m^mixmt>tii>m^ji^ 

mmmmmLxntimm&xm»iiKo^fi^ 



(7 

1 1 

im&i. yyhim&. mA^iyemitmi. iff 
Hi&jsaiLit. fiaiXLfcjiiiaii:S't*»sfcjfii}i*». 

ajL/iiffi8fcok^T{±. -foM. ff^^msffle. Iff 

183 UX7-x3-n^wm. IffK MJ ^^U-fe y HSS. ftt^ 10 
[0022] Jlliiimavx-f o-;MMI, JllffllHD L- 

«Lfc«**Ufc. IFIB»l3f»IS. ffBni^^-fo- 

KiSlRt:t«**Lyi. t^:*>t». lli»lff^A2i«fc!f| 

1 0 0 2 3 ] -t^T. i:«J: d^rSGSJrife^/^tlit* 

10 0 241 OTe^^oetcfiw-s a Wt". a#&^33 

a. vfct-m^L. :k&v>hft*)\y:s:rmk (e« 
a) 38t:. RH95rc24i^. 3zc^ wsax 
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[0025] 

[«^s: 3 3%k Lii^f^9yi^mmmm.<m 

#] l»:tti2^TI4l?a*«TiSSLfc:*c0Si (:*Jei: 

»i.fcliJ:«)^>;^itc:. *11.4=^oy-yh;K liifS*^ 
ISStAil^ (:km.t LXf>V» ^MtXWB^m. 

m {wm<^)9m) (zfttx^. iBifafti4i<)cft>2^. 2 

[00261 

#] l<jeti^t141IS:»tEt»U>:::AM(:^^ 

LX3hy) *3.64foy»/h;wRt^kfc«ar 

i^^Smks (Sfift) iMtX im^^i 
»tfcl<;?fc-5*fc:. *11.4^ay'yh;K f^B^rtrc 

oyy 

[00271 

0 o%i: U)t*i^£%*dai©^iR^<^]R 

#1 lijCtii2^-rttBiiaJrffi-CSEgL<::*dai ki^h 

INXOiSSSSflcUcg (Sfift) i&ail;tTl<K«>^»i&«l. 

#^,<ifcl<jC<>'5»$^5BHcol89 (ISBOfSS!) {c# 
L^. ijCV^-C, 2»:ftii;*'CJ±, ±EiaB<056»S-i»i. 
fciiJc«>^;*fc;. *ii.4=^poyi.WK mSSrife-ciBS 
Ufc^dOi (:^i:tT6h:^) i:*JniTllHia<^ 
B (2©BiOllB) fcrf+Lfc. I6»iae«ljjctt32^. 2 
<}Cttii;^i:t>25X:i:LJt. J:^B<0||»i&»;tfc2yc 

fc^;*»«ffifci')*5i^etftt, aB^iooa:<^)*si 
j^c^o y h/Pfca^iooxo^jii^isesais 
=¥oy»/h;pi&#fc. ia±, a^^s-BBz. 66j;. amo 

[0028] 

[19113] «ifiWJistar^tt5>yh (B*SLC) Si 
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Am.. iff«hy^^u-bUK»K. atxiffiiyyiiuia 

[00291 Jliit^n l^XxOWPaeP. jfllJSH D L - 
<nm:inLti. tit. Jlllji«riwxxn-;paig. jttJt 

HDL-3WAxu-;i.iis. jia.nih'j^^y-fe'jH« 
[ 0 0 3 0 J -ecLT. :^^mm'smtif*{i>mtitM 
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58ooorpi. lomtiff^-cmmi&bxi^mmm 

»aS*«2{wt/vol)Wc^r& J: d K:*ilfli*;Wi^'>A^Jn 
C:*l.*«aipL=Sn6»fe6(rcT2l^lSfmL. lNISI8i& 
fflV^Tpff7tC^Si. «OOOrpi,10«in<?^'CS'C>4^aiU 

*ani.. 80(»n>i.l0iiiK^^-C»C*»<lLTx^/- 
[ISIM] 4]aftWistarjfmtt9 h ( B*S LC ) 1^1 

Tim^kikiziABmj^m^^ffmLti, mmm 
30 iftTSi. uBrnm^coimmmm. i4BS<of^SR 

Ksammtii, miLitjmimtmLxm^ 

JF«3wxxa-;i/ae. ffiihy^^y-by H« 
at^ffBy:^J!gMjiis*si^Lfc. 
1 0 0 3 1 J mm^ wxxo-;i/«ig, jajtHD l- 
40 3pxxn-;i«ffi, jiiMhy^'y-feyHaus, jii«y 

-ypiis. atflffBhy^^y-by Hascoa^ts*** 

wsAmmmxtmu miimx\m^(OTE.'^ 

jEmtrnmizmm. xti^^eioi^v^e 

50 L-a^Xrn-yl^jftS, jUJf h y ^<y -by HStS, a 



15 

[00 3 21 -tcTii§iftinwi!isa*i&^6c:t*q!CT 

Rtr. J:3*t3feJ:dt=}««c4J'K2(irt/vol)Z *ISMbir 
'N§t;i,a-;^(coi^t{iP.J. Van Soest/bo:Srffi 

(PttK.Nutr. Soc.. 32.123(1973)1. *^OV^TJ4« 

i@aS:±fcSlR^i-fc-rSfflJ«ift. m*>. WF4-360835 
(CffiHONS-fe^WO-xaWMHW*. 1$|lll¥7-147934^ 

at^-ewi^^HiHsii. ztif>imff^mmipp>Lx 

ismm^ttzmLxiisi&mmtti^ti^^-t 
[0 0 3 31 tii. mmmmi^hntifim 
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[00341 

['N5-fe;^n-XBH«-fc:-***i.S'^S ■fe;pp-x<»>« 

S-b/l^n-XBB^i-soaaSSaSft 
0.05gfc<3r>^clft*lBii&iini.T»j»U, CiixtjBBS 
20O^lJ&llDi.T. 4B*ISI<r«ftTllI*iMB*ff 
V\ 0.60MwO:>ty'/yyy ■(fl'^-T^j&LXbMi: 

ma-m&mL. Xr^AliBioRadt^ABinex HPX-fiTH 
(300iix7.te)»ffiffiL>:^. ;»9Aai»i6(rc2:t. 9 

[0035] m§smskAtz^^->xmiLiii<;soisims 
r5bv-xio;!i^Mz. ^^n'3-;*io;i^5fiai; 

i&^^TL. 3iJ>fc^^^'h-X07!»M3aKat^*>oy 

sr5bv-x^<?Djtiio.i5:i!»m3Tftofc. - 

30 imt^ilX\>^t. m*>. :^mM-360835^^«fc»i. T 

y-x2ojbm35mm. i^fi^^-xivmrnm. »>n 

-X (««) -efcit^SilTV^S. i^i. ^I¥3- 

misimsinmmii. ^i^n-xznmrsmm. r^b 
y-x27bmMsi;. i^fi^a^x-mamt. 

mmimm.imLxi>mr<7)zbimi^tix\,'^i>. 
m*>. «FBm-ii2455t4i«fctt. r^ty^s^^yife 

memm. ry^iy-xTon^smm. y)va-x\ 

-xo.5;M3fflKKUi, vyy-j^oa-cftseiBa 
$fiTi^s. itm¥io-237io7-^i^t{4. ^mw^ 
mmmiinrr'^^ij^-^'^y^tEfimb'^hwah 
50 (nmi;AmS'm^rimm.^^^u-x/r'7\i 
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/-xmsi»m. vmMi.9/if*«&i2asn.-cv^ 

z. -e^officosisasz. xM^i^u-xmm. r^t 
y-;^26MSZ« ^^^i^3-:^6SlZs Xf^^ h-x7fiJl 
Z. -ryy-XMZ. -e<0fi!W)«4WttCft&©£a 

[O0 36HaJ:^^C:fc3!p^iH^*»*J:ajc. *ll 

fc. fcci^-c. :^im-2i776i^^fc«. *»ttr9 

-b^^O-XO^ i^Xi—X : r9 If y — 
JI:*l:0.15;!»Sl:0.3kifi«-f6<>O'C*&. -edT. 

[00371 

t^^lU&'SShodex standard (^^f<1300;)£16 

60000) . aw/pb hu^r-x (^jh'msoi) 
2Bi&ffl«u. i*nco.iioi /uaiH-hU'^AafisiOii 

^' n V h ^9 7 tax . i'XT A'f yx^^l'^ i^^y 
IISe^*IJ!480T-^XT-J^3 >'CPCrn^7A*fflV^ 

^ffiSXl^^^tUiShodex GPC SySTEM-21 Srffi 

fflL. ;{r5Alimy-«^^ia?rSKgelGHim(^7.8« 
x300ni)i&2*^tTffiffltfc, ;*7AiaStt40X:i: 
L. ^iWitllO.lK)! / L«K^M>'>Ajgai&fflV\ 

[00381 mL^^'^)v^-xsmmTm^<^ 
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z, ^^fsxoomxjjm&L. 4h«ioooj!>sooo*«5i 

Z, 4h?fil000JaT*«26Zffti4H^q(e5&#tSfc<O 

*PI«3!i«lfii!A3lW)r9tV*S/9y*±*JSfi-i: 

[00391 laJiifi^^: fc3&»/9BB636»^: i d *fl 

B^Hi, ^)^«10007!)S000i&±fcSj«^)-i:-fSi<O-C 
*») (^1 2#»i) . S^5-ir;wo-xBii4i-ii. Jia 

¥5-112455#^«ftt/#l3¥10-237107^4^tCiB«O 

OOk . 5 -b;^^-XBB#O^i^fi«fHl000;!^S300 
««2{cfcv^TBB^,j6>^rJ:3fc:, *58B8<OlinB^5-fe7l' 

u^xmMs^^^hmmifi^hmmmm 

90 liiS^im-217761#^CiB»<Oli3l^«ffliti^ 
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imiffmtimm\ lo 

[0040] 

[111109] mii:mmkmfx:¥m^mm\i:sm 
[00411 &iro3mmtzm-t m-c. m^^o 

a. 4(rcat?ikJ&L. :*«hy*fc9ikj!<^m (^ 

S) *«SL. 38t:. RH95a:'C24^S. 3ZC. RH92rC20 20 
[0042] 

mmi (sss) »iiii;i-cia:<>^>;^f&^. ^htvKii 

■e. 2»:fta*-cj4. ±iiiSBoiiB*»ifcii)ct,^» 
*ii.4^ny^wK mssm^Ltd^ 
li^bLxshy) tiMtximmm (ms<o 30 

tcJ:0«3i^(c#l.. tt^lOO%<^»^^»RSlO#a 

[0043] 

^mM'smi8omm.iomnn0!tircm^-mLx 
i^oimsmm.mii5Lt:%. m^^mmwm 40 

/py>>A^lni. c:*i.^«a¥L^r3&**>60x:-C2i^Blfia# 
u mmim^'^Xfintzmm. 8ooorpi.ioiiiKr^ 

8000rpi,10iin<^)^-Cia't^fll 

Lxx^y^ju^m^tm^-mu m:^9y-ju:^m 
m^i^m^mRim^^ximmMiu 



mjjif 16%, 4J^1000;!^3000A551%, t»^*1000 

jaT)W26%-c*>'3. mmsfi. ^msBs±-mm. ^ 
t>*). mizxhWimi:.nLxn^tvtimmifi. # 

[0044] mmx^hMi^m<niism»^m 
(B*sLc) *is6EkLT. -im^smmsm 

fiom:^13t::$:tfflJ£<Ol^^7lc^hft(ci4B@S 

LiimsmtimLxmm. ^t>ixf:M^'o\\ 

X. SJ6Kar>T, JUffifenW^^xa-yi^MS. HMH 
DL-3^XTn-;l.iiS. jUJth'J^^U-by H«IS, 
fttfJlll}«'JyJil®aS*i!l«L. «a}L>tlffllfcov>T 

[0045] 

[fMil] JllUlie3W:^7^n-;i.«ai, l^HDL-a 
wxxn-;NftS, jiiii&hy^y-bUHiie, 

JSSaiMFiaS. IFli^lllS«gE, IFI3:3]^Xxn- 

;MiK, mvmv y ^y -t: y K»ft<^>a%ii%i&fii4 
3vxxn-;p«s. awnwh y^^y-by Ywmt. 

**tfc. Jllim3V:*TO-;W«S, jmiifHD 
L-aWX-fa-;kiiS. jJiJthy^'y-fey HiRS, a 
VjM}iyy|i§H«gH4, «o^**ftTUfcOt:^L 

X. mkkmm^±<^mim>i%m\mmmi7fi 
Lit, ^h*>. m}SfiAmi:.m^^htn^y 

m('>mmm■^L■ftm:m^z)i\.^x^imm^ 
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[ 0 0 4 6 ] wsmiffsmif>i^m^ii^x a 

[0047] ^m<omW):fni'yWSSt^^ 
[00481 

[TlcjStt^llgico^] 1. JiUilHqiMftjt (!NfiB¥l 

-242530^^) ff)mS: 

1li!¥l-242530^^ti»a<^J^7XV^5-b;|/n- 

x*>/s>^rSl!gl»JfFJt|i$II%®i&£lTo:fr&-?ML7t. BP 

vskgfc. 23:<^»J<lHfc;<r;Ps^'>Ai&aa)nL./i30L<o*^Jn 
8(rc-c5i^iSHirt»tr«iass^#. iai!iajffi*5ooor 

T<0*«-C^L)t. BP^. BUUietllOlcgtc. mroD 
»fl:LT;!i(«»[4>t:9«lt:^i»»i&500Qn«. 1 

min. imtiimi:mti:Mtximi:^m. sooor 
p., actrraoonw, io»<o*tt-c»t^«*fi'v^ 

1llim-«470^4ifllfc:iai<o h •> tnn 5^7;^V3&»i9 
/\^o^)liSmSf9mmtlX r^)ix.--xs M 
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4. ieSfCiieit#«i(!^ia7^285653#^) ^PS 

1ti3T3-285653^4^t^<%*d^j8 

mi-hv^MsasmimLxmoizmm. a 

5x:izx3t>mmmtiiLxitsimm. mmtreoo 
Qrpa. m<r^xi&mmtxmmmx/^i:m 
jRL. mmiim£mm\>^x^^t:i2mmiLxm 
mzm. mmm-iKMm^iitatxmtiimt: 

10 iBftaj?SJC2M!i||^llDtpH4.5{C|^L. 17000G, 1 
0»<^^-C»tvi^ai&fTV^±SBK^#. ithiSR^a 
-^r y-x/^V-5'-i&fflV>"Cl/a*-C«£B»8 

a, 4 m(roify'-jumiixm^i%. msm 

5. Igl^ffllfll^Wim ()$Bm-217761 



1«m-217761 #4i«fceaO^7XVA3tE<0*» 

*ioL*jpiTS-&fib. i2ot:. 2A^xvymmm 
m^. isBii5orctztx. mmvmmmm msA 

lQgi&Al;{.-C. lO^^^fl^. la^fcMtTlNg^jic 
lOOOOG. 105)-<^)^TS'C^KS-ffvvat«c3)-$' 

30 »|622g5r#<:. 
[0049] 

immii 4]a«Wistar^Jiltt^ h ( B:|:S LC ) ^ 

bLxm-thmMt:m!ii^-thm^. m^-k 

l%3rnf->«*ig^tfc«!!lft*^iSJl!Siaff. U 
AB^ffiR$*SJtl«feia». iS*SSftfc!Hpim-43470 

&-2i776i#j^t:^<^ msmmmmmmmix 
»t. -e^t-fnf^sptiSisKsrtajSioi^^Tkji^fcft 

50 t:i4BSiASiR3*TfiWtn:. fillffi8H»7a, 14 
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100501 10 

mmmwmM.. Bmrnmssi. uFjanvxru- 
^aa. Rxmm h u * »j Haeoasisasaie 

tc^. ai6fc*^«!fe&»^OT<^>*ll*«HiBLfc. Iff 

^LfcaiU«fiW»lllllS)ffi&^K:»iBlbfc<ot:«LT. 
^^Jii![iffiS^JSi&«^&*»ttl^«a»iv%m& 
lllll61ffS-^fc:«iS!H-S{cJ±S^=a:3&»ofc. 

fi^*4^IilffilffiS»f^ffl^* (00541 
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[00511 

t:WtrmiLxti>mmLmi:i». mfmss»ms» 



[00521 
[^1] 










2ft 




AH 


at 




at 


m m 




7 t 


7 1 


a * 


3. SkL 


11. 4kL 


1 5. OKL 


[00531 

[^21 










* 4! -f > 


25 


25 


25 


^ ^ 9 A a « 


9l5 


15 


IS 


e ^ 2 > s ^ « 


1 


1 


1 


* fi ife 


1 


1 


1 


•fe jlr n - ^ 


3 


3 


3 


n ^ > ■ 




1 


1 








18 


\x ^ a X 


68.5 




5SL5 



(«:%> 
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(mcnNml) 


7t.7±4 4 


52. 2±4 0 


62. 5±aL7 


uni _ ^ 1^ 7 9 n M> 
(mt^inml) 


C7.0±1.4 


42.2±2.2 


54L 7±1 0 




k.ll^ll<bll II 


I3a2±12.0 


3&3±4L3 


74I±0L1 


Cm^lMml) 


207±4L2 


I28±S.3 


iai±& 1 


mm 


(ms/ff of 1 lv«r) 


10&5±&3 


mo±ia5 


253±!2.a 


<fng/f of llvw) 


1 6i±aL 11 


7.tt±0L7O 


462±a51 


(mt/t of 1 iv«r) 


ISL4±a7 


214LS±t8 


14t±1S.I 


(m^f of livtr) 




2a3±a3 


21.1dk«.2 


IFKU 
(l/1Ug of feo4y 


102 ±01 21 


1 18±Ql 31 


7.33±111 



CViMI±SEM) 

[0055] * * m4l 









staftAa 


BtaftBp 




25 


25 


2S 


25 


^ 7 a d « 


IS 


15 


15 


IS 


tf ^ ^ > a d tt 


1 




1 


1 


* S 


1 




1 


1 


■fe A D - X 


3 




3 


3 


sT n ^ > a 






1 


1 


^aaaaaaai 
« a a a « 






10 




jtaaaaaaa 
aa»aaaa« 








7.3 


Aftaaaaasi 
aa««aSa« 


_ 








X ^ n - X 


MLS 


SIS 


SIS 


SIS 



[0056] 
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Mttc« 




(DU/IOIinl) 


ni$±4? 






I17±L1 


4&f±t.O 


(mi^llinl) 


I7.l±1.1 


414±L5 




41S±1.2 






(ini/INroO 


111 ail 2 


4lLl±12 


n.i±i.t 


1IL7±144 


41.l±Lt 


Oni^tllml) 


t1t±Si5 


m±4 7 


tTI±LI 


tfi5±7.l 


ltl±1.1 


mm 


MM 

(mi/g iff iivtr) 


llf.i±t.Z 


Sn±1fc3 


Ul±1t2 


KI±IL4 


I144±1LI 


Cm^l tf llv*r} 


lM±t.4i 




44S±I.9I 


s.4i±ia 


i.ll±4U 


(mi/i of ilv»r} 


ll.4±&S 


Z1LZ±tT 


isr±t4 1 


177±a4 


tll.t±LI 


(mt^g ttf llvtr) 






tt3±&t 


n.i±i.s 


2as±4i 


(tnitior My 


&44±C43 


iii±ftti 


7.I4±1II 


7.IIA4t7 


4 ll±4 11 



EM) 



[00571 



* * [^61 





MM 






hmbu 


ii * -f > 


25 


2S 


25 


2S 


^ ♦ 7 A a « ft 


IS 


IS 


LS 




e ^ & > n ttm 


1 




1 


1 


ABU 


1 




t 


1 


•Is It a - X 


3 




3 


3 


* P ^ > « 






1 


1 


Ctt»d 3 3%) 






10 




0 6%) 








10 


0 OX) 










X ^ a - ;( 


88L5 


•SlS 


6&5 


SSbS 



[0058] 











fitMAK 


MttB9 






(mtnNml) 


74Bi:4 7 


fl4±ll 


lt.t±Ll 


14714 4 


77.31L4 


HDL-3U;;i7D-A 
(mi^Olml) 


17. I±K 1 


444±Li 


Et.f±Z.1 


t47lL3 


14 711.3 




(m^nnil) 


lUldblZ 


441±12 


71.7±lt 


ML 114 S 


1211141 


(mB^Otml) 


ZII±4S 


iai±4 7 


I74±4 1 


11517. 1 


21717. 3 




«m 

(mg^l If llvir) 


l1I.E±4t 


]I7±14] 


Ut±l4Z 


1U14 3 


IBM 114 3 


(mi^lif llm) 


1M±445 


4IS±4I4 


47114 31 


1 7114 n 


L7214S2 


(mi^iof llf«r) 


Ml4±4l 


t1tt±t7 
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